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(I") 



(!•) 



(Scheme 1) 
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>9 
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1 0^m<^hy3^f'-'Vr5>'> i?:E5^yVT5y, fy;:^>> 4-.(N, N-i^^ 
15 ^/VT^y) fUi^y (BIT, DMAPi:|Bi-o ) l/Mt^ife 

O'C~+2O0^T5^)-F^~4 S^P^SJ^^-frS:^^^*, *fcl4^/S:-^«);^/i'*>§6, 
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fc-fb-e-l^ (I*) v^'J^f'^^iS: h>^3::^, r-fe h= h ? /w^©iS&aE^TS/S;$-fr 
fyyv^o^T'fi hv^^m^iSE^, ^^'/-/v. 7K^«^:/o 

8^Pig*Si^$^5;^&. fcS^^tt^3J;t^^LiAlH^, NaBH,> NaAlH^COCH^CHj 
OMe) , ^ <D ^m^KC^m . NaH ^<O^W>>im\t% {C J; 5 3i7c;^gfe til i -p T$Si5t L T 

IS ±ia-jK^ (!•) ^ (I") *3it/ (I) <D{^^mn.. *fc, ikoi^'iJ:^!*, 

(Scheme 2) 

(E-) (BI) (HI' ) 

20 (OT f )ISE©jyiStSS:^t,P'*3j;r?Q«c^.-^>'y >'ig©6-(fe*fctt7- 

^ic^rjig■&-r5 ; MltTK*!?^. Li.MgBr, ShRs^B (OR) ,;M'ttL 
i, MgBr, SiiR3> Al R,. B (OR) a, Z rCp^C 1 {^^. Rfi* 
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5 ^'/-yK 7K^o:/D ^i<ttfiitt^iKfe■5v^tt^^^f>©^S•a•^^SE'^'. o~io^ 

-f hy^A, ^i^7K^*y^7A, 7s/{li-lr-> !>i.^©4ffia:^». 0. OOl-O. 5 
©Pd (PPh,) Pd(OAc),, PdCli (PPh3).,^^D^^•7v?!^A^^$:^ 0.001~0.5;^S 
© Cul ^(Dflf^U-a-ffe^Jl^iteT, fc6V^tt*#^ET. +20t:~ +200^1? 5 :J^r^~ 4 
10 8^iajRfSS^5ri:inJ:»){b-g-fKi (!') . (I ") ( I ) SrSit-rsr 

T|®M-e$5T-tr^y K(III) [M = Li, MgX (Xlt/^Dyvl?,^Sr^-f-)3SrfflV^ 
T;V3dfV*!>II<lS-g'!|«5tf^ffl**T|aii-etS cm) [M=SnR3.ZnCl,B(0R"),] 

fflv^5rt1i•x?#5„ *fc(in* )(M' =B r . Dom-g-^ )(M' = Br. 

20 I|©]^{li7k^5^^jft, DMF, DMSO, T-fe h = V V ^^^'O^:^'^ H 

ixfc^m^^lft'f, o~i o^sohyat^^PT^y, -^o^f^/urs t'y-:^ 

v^o-g-^fili&SfoSv^lt^ll-fhy ^S^;ic^;«7y yy\^^'y^J^ 

^(OWSkM.^. 0. 001~0. 5 Pd (PPh,) Pd(OAc),, PdClj (PPh,) s$><5V> 
25 ttPd/C«?©/<7i^!?Afi|^*t©^?«ET, 0.5'-5#ii©-^=3E^f-p'^>'V.-:;5^i^; f;^ 

••) (I) -C^§tT.2.<k^'fe«:®i5fC$5o ^fc(ni') (W =Br, I) ^CaJ 
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• = Li)i:U^^, 0. 001~0. 5 ^fi© Pd (PPhj) 4. Pd(OAc),, PdCl, (PPhj) ^ 

5 it^!^ (n') (?' =No,) ;i*e><b-a-4^ (n*) (p' ^ m,)^c>miSi::^^n. -h 

J&L^c:'fb-&!^ d") ii^h (T) -©5S7c::^j*§rffll/^6it;5S-C#, (H') (P 

' =NH,)*»t, (n') {p*tt;^yv*yT5 K, t^));^t^ v^(ot^ h^m^mT) 

i:^b^'^(ffi)fc^V^|^^|^^!fe(Itt')^:Og:^t^-CM-Ct 5 (Scheme 2) . 



(I') *yS:tt(I")-C^5*i^6fb^^<^5*>R'*'^ 



Y, R\ R', R*\ R'**3j:U!mtt|!E{c;£ilU^ii«9) 
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7K^(oyp . 0.0001-0. 5 ^g©Pd 

/BaSO,, PtOj. Pd/C^t:ttjaEi-f-5Saj*^j^ADil5cfrJ:6:;^ife>«il±jj 0.1~5' 
^:t.©LiAlH4, (i-Bu),AlH, i^4?7:^^ffiV>Sl: Kn 7« ^'/Wfl^SlS, «cVnT*II* 

»ctc. fb-a^ (m) *5J;t; (m' ) ©i^itiSfeSr^E-^So 

it-^m (n' ) It^Jxtf, *ff&-t5T-fe:f^vy{b^ife (DI) (M=H) SrTH 

10 U< H:il^aE-e-30'C~ + lS0'C©(&^-e;'{f!l;ttf LiAlH,, (i-Bu),AlH,R3SnH. 
CpjZr (H)Cl,Cp,TiCl,-RMgX (Cp d i^nin/l/S, R «(S®T>'l'^/uS. 

©^^P'/y{t;^JX'ffiJ£-rs::i^^:J;!3^k^!fe (m') (m' = Br. Dlcig^-cts, 

(Scheme 3) 




20 fk-e-ite (in) (M=H) tt^j;t«/scheiae 3 {z:^i-<t 9Jtf:3^feTl!!5£-e^<E>o 

v', eg^fifk^^^ii^^^j^'f', «»ix.jf^*t^Ho.i~io^a©Eg:^«^i3j: 
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to) ,P (o) cc\ ,tn--:ff'/^V'^^J>'^omVf-9Mt^'^i:~io 
(Scheme 4) 



V- (CO) j-R^» (^^, :S-|5^tt^iatlII^-C-fe2)c ) Sr«-^* 



CH2)r 



tCH2)k — W 



-efe5^-g-«rl^<) ©Siii©^^ (Scheme 4) liH, *fiS:i-5>5r h y ^fcttT/u 
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-g-||^^©xf^=>»U<li^^ TH F . r/K f fV^vmo'M.^ , 

-1 oot:->'+l 0 o'CTT5^Ba~4 S^^Sf&^-frSwirlcj: •?T/^3-/^ 
^ (ffl) (m=0. M=H. Y = OH) 4r|!i5i-e# ?>o TA'3-/Vfl£S:Si7Kg^iS^ 

5*S:S*5r i:mJ:!?ri^>'Wb<*:'bL<t±3i-r>'V#: (m) (m = .o, M=H. 

hr^hy/W, THF*?(^ig^J^£^iSE1'. - 3 or- 1 2 OICTO. 0 

15 0 0 1-0. 5#fi©ji^'5j:/W;^S6> '{^JxtfS c (OTf) 3. BFa'OEf 

20 Ti^Mti^%:mx.if. THF. i^i?opp<^'>, h>'V:i^:/» T-feh^hy/V^ 
(DM^f£^Mi'¥. 0. OOl^fi-O. S^fiOC u C 1 , C u 1 $>?>VM4^i^ 

m-r'5T^>'«rO'C-+l 0 0'CT5^r^~4 8 ^IS 
SJS^-fr5::i:f-J:«!) (HI) (ih=0, M=H. Y = NR"R" (^l'. NR", 

R "itm^^m •? ) } imt-r^ n i ciop^^-csiii-et s (ni) 

2S {m=0, M=H, Y = NHR" i^'^'. R "tt|!El-5t^ bfcil 9 ) }- L, 
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•ti^fe^jg^^SI*. 0-1 o«o h yif^/i-r^v, e^az^^vr^:^. try. 
5 @feiE7k#;t-20'C~+200'C-C5:»-r^~4 8f^KS^&$*5:;&^,*fc{4mi-i 

SJBI^Sf&JJlit) (ffl) {in=0, M=H, Y = N (R") - (CO) (CR^' 
R") V- (CO) j-R^M^tf, R"~R", j JSiUCvttlSBi-S^tfcii 
10 t>) } Sig-rSwiiASTtSo 

-ft-a-*!) (in) (m=l~3. M=H, Y = -NR«R"; R", R" ttgiEtJliEil 
<aLY = H-CfeS^i-g-i^l^<) (^JUigCD^-^ttm-refti-^t) (m) o 

T, -2 0'C~+1 5 0/CT?5^Bg~7 2^^SJC&$-&5::if::J;!? (IB) {m 
= 1~3> M=H, Y = NR"R" (^"f", NR^'?. R^ttfElw^iSLfcii ) } 

^i^5ti-5^i:*^x-t5o ^e>(-^ rtD;^?fe-clsiig-e^4 (m) (m=i~3. 

20 M=H, Y = NHR^'' (^4^^ R'*{mt-^^tfc>i»J) } tc3^L, _h|5 (HI) 
{m=0, M=H, Y = NHR" (3*1^, R'StgEt^^^Lfcilt)) } ©If-g-lC 

l^\^-^<r>hW^fi.m^^^\^^'o . -fk-a-ife) (in) {m=i~3, m=h, y = n 

(R") - (CO) (CR'^R»») V- (CO) j-R'« (^4", R^-R^'. j 
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» 

^^ti^i)^. -^tzii-Q immt^^2 4^m<Dfkm-Qmm\^\^i^f^i^^^f^^o 
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mM%<n>i,bfmmi. "^^n: m-n. 6SJS^s^l«r-g^^.LTv^T• 

^S:^=tLTV>TfcJ;V^ *Rl^«MtS<!tfPm 2868691 

■^33 it^ll^ 3095355 ■^^■^^^lwEit$tT''CV>5» 

25 ^J, ^Mi: UTI*. ait^^W7k*sJ:tJfM«7KdS-&*HS. ^tK 
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Mmt. ^i^mm. mmn. ilmj, ^m. mTitiy^^ v- 

; 

(NMR) ife (3 0 OMHz:5^«:2 7 OMH Jl^l^HB^iS/itttbl-f 3 0 • 
OMHz) iaJ:TJ^/*fc(i«;^'<^' h/vffi-Ca^Lfc : NMRtt^t^m^t 
J^^^'«Pfi^?Sv^;^^>'^^>'^^=^>'K (DMSO-de, DMSO-dg) 
jij'anTjx/vA (cDcij. CDCI3) ^-^m^L. it^-yy hmnT h y ^ T^^'y 
y> (TMS) i:mmti-&7'^^^i$. (Sppm) T^^^ix, t'-^' ^SSttTlBi- 
i^oT^^ixS : s. -iiSI ; d, -M^ : t. HfiH ; q. BMB : m. ; . 
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br. yp-Klf-^ 

5) TSoaS^SrfflV^fc: : n-^^-y-i^ (Hex ^fctt'^^i^:^) ; Ac T-kf-zl- 
Ms Tf hy7/w;i-n;^^^>';^*5:/i'ig: E 

Diffractoneter: PHILIPS PW1700 
Target: Cu 
Mohochro. : Graphite 
Tube Voltage: 40kV 
10 Tube Current: 30mA 

Divergence Slit: 1° 

Receiving Slit; 0. 2 nun 

Scatter Slit: T 

Range: 3-40° 2 6 

15 

K-^m^ 1 1-i^/ ^-'V-a-^^P l:*.-/V)-4-^ (4a) > 

1. 1-:^/ f-;v-2->^P fc!'=>'^ ^y^Tfl^ (2-:j« ^^-/V - 3 - -/T^ - 2 - 
;U r-fe^^-h) (51.5 g, 408.2 B«iol),«['(bffl (I) (2.02 g, 20.4 jboo1)> f 
y o^^^VT ^ y (56. 6 mL. 408. 2 nunol) iSXV l-7« ^^/H^'^^ i^'^ (54. 3 mL. 
20 489.9 mmol) <D THF (480 mL) ^?S^iSiiT 2 ^HUStS^-^fc, SM^S^l-. 
^^\tUit-y'^^>:^f-^^^'-y'^^ (200 ml) ^Mx.. W L 

7i^mmi:ni?L. ^^^irua^^y (500 bL x I. 150 mL x 3) -ettiilLfco ttW*^ 

25 ^i-fe@fli^#*l-.t9i^SSl (60lC/5~6 Torr)L.^®<li^ifeS:M&MSi .tT^ 
fc (49.07 g, 72%) „ 
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4a: <H NMR (CDCl,) S ppm: 1.40 (s. 6H). 2.28 (s, IH). 2.2.8 (s, 3H), 2.4 
9 (br s, 4H). 2.69 (br s. 4H). 

5 <^M2 i\r 4-(3 - ^ua -4- 7A:tn7 3::=;V) - 7 - [3- ^^/l^-3- 

(4 - ?( ^/v- - 1 - \^^7'y=^M - 1 - y^=^y>']-4, ]} yi^r $ y (2a) 

> ■ ■ 

1) mt^^^/^ (200 mL) 7-i5r a d-6-=- h p - 3tf - '/ 'J :^-4-;a-X 
^ p P-8-- h n - 3tf - y :^-4-;^y ©il-g-lb (^!?J 3 : 1, 52. 0 gl 

10 Leonard e>, /.Or^. CAeiB. 197S. 356-363 iCfBm) *5j;t/DMF (0. 7 mL) 
SrAO ;t 4 ^P^;!lflfl!iiiije L fc, SiE&f^ Sr««IK@ L h /ua; v (150 mL) iMx.^ 
t,t;iS|gLfc. r<^>abf^S:$?>(c 2 lplit9iILfcm» aiSt::-:?^' n p ^ > 

(280 mD^APXL, MT?ai^Lfcp 3-^^ np-4-7yv:tPT= y 

> (36.9 g, 253.6 nunol) V :^P^•«/->'^^?^ (760 mL) SrSITUi'te ^ b 

15 Cii^^aa^t^rv OoObL) ^»q^20t•T?20 5)■SS#Lfc.7K?&T-^^1^:/ (600 
mL) Sr^lD;t, 20X:X'mn^Unti. it^Sr^SSiU, -^^-y-^- (200mLx2) t? 
m^L, gtJET|£lSlLfCo m^^tfcS^jc^^^f (1 L)-;^ (120 ml) [cM 

A.. yk'^T^Wly^it^ hhV :sLf)\,r 5 y (30 mL) ^JDx.fco ^iS.'C 1 
it^!!i3SrlllSlL. tK (700 mL X 2) -Ctt^Lfc, m^tSiife (65 g) 
20 ir h=.>y /W (1.2 L) -eJ!»lf?&yyJKit, ilSli-5i:iMife-efei (7- jJ'np 
- 6 - =^ h n - 4 - #-f/y - (3 - P P - 4 - 7 3i = /U) 7 5; 

> (54.6 g. 67%) S:#fc. 

2) (7- li'PP -6- = hP -4- ^•^/y=/l^) - (3- jJ'P P -4- ^/U^i-P 
7cn = >^U) TSi^ (14.2 g. 40, Immol). 1-(1, l-v'^ ^/l'-2-7'P f =/V')-4- 
25 ?<^;H^^7i?'*^ (4a) (10.0 g, 60. Immol), 3 "^-flSlS (I) (380 mg), 

I/X h7^^( M; :^)/-«7 v?[>A (1.39g) <0DMF^?8t (70idL) 
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m SQWmm%: 15 ^J-^ii i:fcm> b y 3i5^;UT ^ ^ (l- . 39 mL, 100. 0 mmol) 

*p^.?ft?sms uox:-v5o^mmwLt^.s.imi:Wi^^mmL.m^7i^ (300 mu 

ftia^ito ^^^'kpB^TA' (200 bL X 2) TttW. Sl^Stfe. ^iSESr 

l;:#L, B«it-rs=b'='* (3 - ^ a p - 4-.7;v;J-p7*=>'^)- t7-[3 
- - 3 - (4 - :?« f-zv - 1 - tr-i^ -:^=^/V') - 1 - - 6 - = h a - 4 - 

^yw} r^v (3a) (7.25 g. 37%) €r#fc. 



10 




3a 

3a: 'H NMR (CDCl,) 5ppm: 1.54 (s, 6H), 2.28 (s, 3H). 2.53 (s. 4H). 2.82 

(s, 4H), 7.21 (t. J = 8. 7 Hz. IH). 7.59 (n, IH), 7.99 (m. IH). 8.08 (s. 
IH), 8.80 (s. IH). 8.81 (s, IH). 



= hPi4:3a (3.69 g, 7.64 mmol), S^@t (5 mL) *3 J:t;^*&* (1-71 g, 30. 
6 iniBol)(D3:^'y-;V (100 mL)-7K (50 mUJgSJSSf 20 :9-riiil?5it^^^-o 

15 T. m^mz. xm^'mri- y y •^i'.TK^isoo 2DL)^*D;t, ^a-c i m^m-\^tz.<r> 

mi-^t.^^ti-^r^y^.N -4- yA^:^uy^^;\^) - 7 - [3 

. ^ . 3 . (4 - ^ - 1 - i^^;v) - 1 - 7'5^=/w]-4, e-df-^-i/ y v-v? 

20 T^^' (2a) (3.02 g. 87?i)^#fc:. 

2a 

2a: 'H NMR (CDCl,) 6 ppm: 1.55 (s, 6H). 2.30 (s, 3H). 2.53 (bx s. 4H). 2. 
80 (br s, 4H), 4.53 (br s. 2H), 6.93 (s. IH), 7.11 (s, IH). 7.17 ( t. J 
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= 8.8 Hz. IH). 7.53 (m. IH). 7.88 (s. IH). 7.93 (dd. J = 2.5. 6.5 Hz. 1 

H) . 8.58 (s. IH). 

<^^^J3 (7-:/a^t-6- = ho -4-=¥-^>'y ^yl') - (3-^ao-4- 

I) 2,5-'^yuqE-l-=i h O^Vi^y (4.32 g, 15.4 mmol) ®THF@*$ (250 
mU «r-l05'ClC}^aiL, 0.88 M©73:=/l'y^^>A/THFM (19.8 mL, 17. 

4 mmol) S:«^o< <JfBTLfcc 30^Sfc, DMF (5.4 mU 69.6 mol) SrlST t 
>o< i:-20'C*-^#mLfcoSJ5S»t{^*«StSe*^^ (100 mL) 4:^111 

10 ^mm^mm^f'/^ "(so mt x 2) -camufc, 5g-*»^*rifcj!fe, insm^^ix-s^ 

■feWSf*: (5.66 g) %r-fe (50 mL) fc®ft|L;feo 3k?frT. Jones 

(20 mL) Sr»0o< USPx. ^it4-t?#ii.Lfco S:/$:?St-^:^^D^-«>'->'^^ 
AP^fc^, ^aiUfCo 2m o l/LTiam^hi-VV ^J^Tkmm (100 mU ^r*n;t^t 

15 jtfeb4-:/P*-2-= hn^,g.#Bfe (1.95 g, 52%) «:^/Co 

Br •^■^"-^NO 2 

.^H NMR (DMSO^d.) 6 ppm: 7.80 (br s. IH). 7.98 (br s. IH). 8.25 (br s. 
IH), 14. 1 (br s. IH). 

20 2) 4-7'P*-2-- VPSicS^®? (1.80 g, 7.83iiiBol) i:i 0. 88 N TKS^ffcf" M) !? 
J^Ti^^m (10 mL). (133 mg)\ ^y:/n tV^T/^=^-/^ (0.7 mL) %:M 

76lC{cMUfCc ^tt5rS8?!it'^£;ise>, b h'y'^'^ (l. l mL) ^»^o< U i: 

«fS'7K-ei5fei^-r-5^ 4-:/D*r^' h^^/i'Sg (1.73 g. 96«) 7>5#?>Hfcc 

25 
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CO2H 



Br 



NH2 



NMR (DMSO-d.) Sppm: 6.62 (dd, J = 1.5, 8.5 Hz, IH), 6.95 (d, J = 1. 
5 Hz, IH), 7. S6 (d, J = 8. 5 Hz, IH). 

3) 4-:/o*T>^ V ^-/l^Sfe, (1.63 g, 7.55 mmol) -l^T K (1. 

96 g, 18.9 mmol) iSXV^2-/ h=^->3i^/-/W (25 aiL) 7 ^Mj^j§ 

mVk. mm^y^-^Ti-:^^ (1.45 g) «riP;t$e>fC6B#KitSiEUfc. ^T-ye 

^^ttk^^s (30 bl) sriPx, vtih<mn^. m^-t^knt^t 

i-5 7-:/p*-3/^-:2t^'^-i/y V-4-:*-i^ (1.67g. 98?t) *^lfc. 



NMR (DMSO-d«) S ppm: 7.69 (dd, J = 1.9, 8.4 Hz, IH), 7. 89 (d, J = 1. 9 
Hz, IH), 8.04 (d. J = 8.4 Hz. IH). 8.14 (br s. IH). 

y - (1. 67 g. 7. 42 mmol) A, Iftf&iftHE 9?C~100t:-C 1 B#ia*P 

Sf&iiS?:* (50 mL) ^figtlSrillSLfc. TkT-^SJ^ 

P *-8-- h P - 3// - ^-^y y >-4-;^:/(7)*5; 5. 6 : 1 ©ii^^ (1. 3 g, 6 
S%)S:'#^o 



o 





Br 



N 
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'H NMR. (DMSO-dj) 5 ppm: 8. IS (s. IH), 8.27 (s. IH). 8.61 (s. IH). 

^om-^^ (i.26g) ^T'&fifc*!! 2-1) i ra«|o:*isfe-e (7-yp*-€- = bo 

-4-^:f/y=/V) - (3 - ^ nv ~ i- 7}u^X3-7 T^y (1.38g, 7 



(7- yt?^ - 6- = h D - 4- 3E-^>/y - (2- - i- yjUyfoy 3^=. 

'HNMR (DMSO-d^) 6 ppm: 7.46 (t, J = 9. 2 Hz. IH). 7.77 (m. IH). 8.13 (m, 
IH), 8.25 (s. IH). 8.73 (s, IH), 9.33 (s, IH), 10.37 (br s, IH). 

<-o'^^!l4 a - Zfo^ -S- - i- ^i-^/]}^^^) - (3-^oo-4 

1)2, 5-v?:/P*= h P-<i<if 2^ (80g, 285 mmol) (DDMF (500 mL) ^fSlC 
i^T>^m (I) (38g, 427 mmol) SriPx. lOO'Ct? 1. 5 l^ffl^i^Ufc. SJJ?^*: 
^m.kL1t^, hJi^3^:^ (750 mL)-7k (1250 mL) trlmX-tCo ^\f^-^±7^h (5 

0 g) iM^+^^izmwvtcms ^mm^^^Ltc. mm^^^L. mmmi:7k 

(500 mL), 1%T:^^ = T7K (250 oL x 2), tK (250 mL), fiSfP^fe:^* (500 mL) 

-7*a^r. hD-t^/-^>'^±j5g5)-i-r5||fe@?^'^ (61.4 g) ^^ffeo C.^^rSTflfe 
3:5^/W (270 aU (r^^ St^US^-TKfP'fe (330 mg. 1.35 mmol) StAP^, S 
JCS:^«§l^S:7k5jffS^bfc^^ 7kl!l#ffl^T4l.5l^WaU«iLfco 5P^ti«:i8*t, 
aa£«rS^Sfe3i5^;^u (200 mL)^5ci^>T3^^/-;w (100 mL)T?ifc}^ Lfc, il^Sritffi 
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5 



y^^Lnw^. x-r/v (250 mL) kz.^ym^tijmMmTmwi^tc, ^t&^ 

Lit^.^^m^mmLi-:f^=^ryhf^^>7Kh* (40g, 186 mmol. 65%) ^ 



XN 



NMR (DMSO-dg) « ppJtt-. 8.10 (d. J = 8.3 Hz. IH). 8.21 (dd. J = 1.8, 8.3 
Hz. IH), 8.57 (d. J = 1.8 Hz. IH) 



10 



4-:/ p ^7 V h9=^^^T 5 K 

'H NMR (DMSO-d.) 5 ppm: 6.51 (dd, J = 1. 8, 8.4 Hz. IH), 6.81 (br s. 2H). 
6.89 (d. J = 1,8 Hz). 7.17 (br s. IH), 7.46 (d, J = 8.4 Hz. IH). 7.79 
(br s, IH). 

15 

2) 1) -C'f§fci4-:^n^T:/ b^:^^^7^ K (40 g, 186 nunol) ^31^/-;^ 
(400 »L) immi^lt. ^fli^^^iTmWLtii^h. -fVV ^54. 
2 g, 93 nunol) «:*n;t, . »:V^t?SiS6^^^^ (60-1 ^' ^44 nmiol) *jSTb, 1-5 
^IffiMSlSiELfc. mMn^m.^t\.1t'^. tK (SCO «L)SriD;t$feJ-STf^ (40 

i ?) 7-^13^ - 3tf - ^-^-Zy >'-4-^^^ (35 g, 156 nunol, 84W^#:fe.» 
7-yn^ - 3ff- drf-y y-4-:ty 
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NMR (DMSO-de) 6 ppm'- 7.68 (dd, J = 1.7, 8.5 Hz, IH). 7.88 (d, J = 1. 7 
Hz, IH). 8.03 (d, J = 8.5 Hz. IH),' 8.14 (s. IH). . 

3) 2) ■C#fc7-:/a^ -3W - ^■t:/y >'-4-::a-i' (35 g. 156 minol) SrflSSft 

5 (56 nL) izmM\^'9Q'C(o^m±-^MMni^^o z.tiizBLj^mm.m'c&.Tk^ 
icTWit^bfco BLf^^m^ms.t tfc^, 7X7k (1.5 L) tcfcft. vfmi^tcmi^ 

Srt«SiL> tK (500 niL)-eift#Lfco ffci&t- J: «? 7-7'n *-6-^ b a - 3?/ - 
y y_4-;^:^t 7_ya^-8-= hn - W - ^t:/ V >r4.-::i->^(Dm'^^ (#3 3:1, 
10 37 g) 

(205 mL)i3iTJ«DMF (2.5mL) «f*D^ 2I^Pa»D^51SiEU 
fdo SMSri^JETfi«ei£®tfc. rjt^ri^^nD^^ri^ (370 mL) «:»lx.^fi 
l31-C}t#Li^£d5Pj 3-^ DO-4-7/l';d-cir^y >- (21.9 g, 151 omol) OD-^VT" 

(1.1 L) mmt:mT\.^h\z.A^mmwvtio^j^mz.--^^^^ d. 

15 1 L) SrJP;t«:IS«feiS:itSiL^. |fcj!fet::J:9 d - zfu^ - 6 - =^ V - A- ^-fV 
- (3. :Jrpp -4- 7/V';J-ci7 3;=i/V) T $ i'l&SfeiS (42. 7 g, 98.4 m 
mol. 72%) Sr*^t. 



. (7- :/n^-6 - = - 4- ^:^>'y=/^) - (3- ^oa -4r 7/i^:tvJ7 s^=^ 
20 /V) T 5 i^m^M 

>H NMR (DMSO-d,) 6 ppm: 7.52 (t, J = 9. 0 Hz. IH). 7.81 (m. IH), 8.15 (m. 
IH). 8,33 (s. IH), 8.86 (s. IH). 9.54 (s, IH). 11.16 (br s. IH), 

4) (7- :/p* -6- = ho -4- =¥-f ^/y =^>'V) - (3- an -4- 
25 3ir:^V) 7 5 i^i^Sfei^ (42. 0 g. 96.8 amol), l-(l. l-i^P< ^/V-2-7'o f =^/W) 
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-i'ii^j\^\fr<7Vy (4a) (19.3 g. UGnunol), Vy^^/Vr^V (47. 2 mL, 
339 nuool),ODMSO (400 »L) ^^S^<^^^ 
&3lHim\ 3!>^l:^ (I) (460.8 mg. 2. 4 mmol) . h y 7:-=^^*^ 7 ^ 
(2.53 g. 9.6 mmol). i^Sft/-«9 1^^^-^ (H) (543 iDg. 2.4 nunol) Sr^W^BO'C 

M (l.5L) -^#*^r7'l' h (50 g) ^^x.T^^Ufc^^'^^rill^L^^. 

10 nm^ii'O^h^^ 3a (23.3 g. 48.3 mmol. 50*) l:#fco 

■^fifc^J 2 (D^&T?'# P.tt.fcT 5 / It: 2a (6. 08 g. 13. 4 mmol) . T V /V® (1- 
38 mL. 20. 1 mol) , h ^ :^^/VT V (2. 8 n>L. 20. 1 mol) J3 EDC (3. 86 
15 g. 20. 1 mmol) (0 DMF (100 mL) ^^*^ta-e-I!fe» Rf^Mr^T 3 
^ (0. 46 mL. 6. 71 mmol) . h y ^^/V.r 5 V (0. 93 mL. 6. 71 mmol) *3 i ED 
c a.29g. 6.71 nunol) S:in:iL. ^ ?>r.-8fe«i^ b^.. S;SmSr*W7K (300 m 

20 U, gfl^Jil-rS^k-e-ilfella^'^^- (3-41 «• 
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la: 'H NMR (DMSO-d^) Sppm: 1.44 (s. ©H). 2.15 (s. 3H). 2. 35 (br s. 4H). 
2.64 (br s. 4H), 5.85 (d. J = 10. 3 Hz. IH). 6.33 (d. J = 16.9 Hz. IH). 



2H). 8.20 (br.d, J = 6. 1 Hz. IH). 8.64 (s. IH). 8.69 (s. IH). 9.88 (s. 1 
5 H). 10.01 (s. IH). 

<mmm2> 

■^^m 3 (D:b^-Cmtc (7 - y - 6 - - h n - 4 - ^-tV V ^/H - (3 - P 
10 (4b) V^, 2-2)3) t |^«©*^-C<k^<felT 5 y flc 2b $r#fc„ it^HiO 

2b ^mmm 1 1 mm^i:^^-c<t^^ ib «r#yto 



15 lb (HX^87%): 'H NMR (DMSO-d,) 6 ppiD-.1.43 (s. 6H), 2.61 (m. 4H). 4.18 
(m. 4H). 5.84 (d. J = 10.2 Hz, IH). 6.33 (d, J = 16.9 Hz, IH). 6.56 (dd, 
J = 10.2, 16.9 Hz, IH). 7.44 (t. J = 9. 1 Hz. IH). 7.80-8.00 (m. 2H). 7. 
95 (m, IH). 8.60-8.70 (m, 2H). 9.85-9.90 (m, 2H). 



6.58 (dd, J = 10.3. 16.9 Hz, IH). 7.47 (t, J = 9; 1 Hz, IH). 7.84 (br s. 
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2b {M7%): NMR (DMSO-d,) « ppm: 1. 47 (s, 6H). .2.64 (m, 4H), 3.65 (m, 



4H). 5.55 (m. 2H), 7.43 (t. J = 9.2 Hz). 7.52 (s. IH). 7:65 (s, IH). 7. 
82 (m, IH). 8.20 (m IH). 8.39 (m IB). 9.64 (s, IH). 

■5 



4b (IR^ 73%) : 'H NMR (DMSO-dg) S ppm: 1.39 (s, 6H), 2.31 (s. IH). 2.64 
(t, J = 4.7 Hz. 4H), 3.75 (t. J = 4.7 Hz. 4H), 

<-g-^fil5 7-:fvJ^-N *-(3-^'PP-4-7/V;a-o7*-/V)-4,6-^-^-/y Vv? 
10 TS. > (S)> 

J— JV (2.5 L)lc:)i7C®fe (84. 2g, 1.51 mol) h 1.5mol/Lig® (605 mL) 

- ^•fV'') =-)\') - (3- iJ'Dn -4- 7/V:a-P73:r:/i') r^>'Sr30i>l5{wl 

15 ^%ifm^-f \- y ^i>^imm (450 mu h 1 ^'^■ffmct atkm-^ ph ^ 

7~8 1CL, !g<ai^Lfco iFS|3;^/V (1 L) ^iU^-fe^W h (300g) ^iPx 

w<«5^^^. -fe^-f ^^«i®sr^T-^fco ssatS: thf - s^ift^if-yu (i:i. 1 L) -est 

60r-C-l!ft|Litj|t. (108. 76 g. 98») $r#fc. 



•5: 'H NMR (DMSO-dg) 5 ppm: 5.77 (s, 2H). 7.43 (t, J = 9. 3 Hz. IH). 7.60 
(s. IH), 7.80 (o. IH), 7.94 (s. IH), 8.18 (dd. J =6.9. 2.1Hz, IH), 8.39. 
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(s, IH). 9.72 (s. IH). 

. yi/ (4c) ©.^fiK 

5 • 1-(1. l-v^>^yU-2-yo fcr=/U)hf'<7i^^ (350 mg, 2. 3 nimolKfSffi?* U 'J'-^ 
(480 mg. 3.45 mmoDro^t ^-'V^^^/l'^ H (MEK) (10 mL) \Z.yo^T 

-fe hz. MJ/b (0.176 mL. 2.53 mniol)^*nx> MX' 30 ^^fti^ L tc, StS?ft«r M 
EKT';j^«5L. mmLtZo iSfSSrSiSit, ^Jl^k^i^ (0.439 g, .^^m 

4c 

10 4c: 'H NMR (300MHz, CDCI3) 6 ppm: 1.40 (s. 6H), 2.31 (s. IH), 2.68 (br s. 
8H). 3.52 (s. 2H). 

1) it^ilb 5 ('1. 0 g. 2. 72 mmol) . [4 - (1, 1 - 5^/1- - 2 - Zf a f -^v) - 
15 1 - %/:^jV]T-t h=. h y (4c) (624 mg, 3. 26 mniol) \ZYV Ji^^^T 

$y (15 mL) tm (3.5 mL) «r*nx.fc, U^ETIiJi^. ^ 

?^g^i:VN9g|f^i&'3®tfV\ h y ^xr^yl'^^^^V (35 mg. 0. 16 mmol) 
i^il5e^®^^^7i^!>-^ (n) (18 mg, 0.08 mmol) X. 4 ^f^^W L 

^yu-^^y-y,^) i-f^t, @6?)4:f5*!y7'y :^i/'ft'g''^2c (l.o? g, 82%) 
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2c: 'H NMR (270 MHz, DMSO-dj) 6 ppm: 1.48 (s. 6H), 2.56 (br s, 4H), 2.70 
(br s. 4H), 3,73 (s, 2H), 5.54 (s, 2H). 7.42 (t, J = 8. 9 Hz. IH). 7.51 
5 (s, IH). 7.64 (s, IH). 7.81 (m, IH). 8.20 (dd, J= 6.9, 2.4 Hz. IH), 8. 
39 (s, IH), 9.64 {s, IH). 
2) jfc-g'ife2c (500 mg, 1. 04 nimol) t T l) J^^iS. (0. 36 mL. 5.2minol) , 
h y rcf^/l/T 5 ^ (0. 22mL, 1. 56 mmol) *5it>*EDC (297 mg, 1. 56 ramol) 

10 (70 mL) ichi-f. m^'^^mMLtco nm^TKi^iit^Tii-^^ y-^i^xm^ 

\^1to W^Ui^^'y^Jti^jX'tiyJ^i^^^V (^'nP/jN/ui^-^^ /— /u) \z 

38 mg. 61%) . ^#fco 




1c 



Ic: ^H NMK (DMSO-dg) 6 ppm: 1.44 (s. 6H), 2.50 (br s, 4H). 2.67 (br s. 4 
H), 3.71 (s, 2H), 5.84 (d, J = 10. 1 Hz, IH), 6.32 (d, J = 16. 9 Hz. IH), 
6.56 (dd, J =16.9, 10.1 Hz. IH) ,7.46 (t, J = 9. 2 Hz, IH), 7.84 (br s. 2 
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H). 8.18 (bir d. J = 6.8 Hz. IH). 8.63. {s. IH). 8.67 (s. IH). 9.89 (s. 1 
H). 9.99.(s. IH). 

<llifi^i4-2 6> 

4.(3-^ B a-4-7>'^*D7*=^^)-4,6-^^■^:^y Vv'T 5 V (5) 

TtCg^i-jl^l-'T^/i^ 2. {k-g-ifel l^SilitUfc (scheme 5) , ^tl^'tL©:^' 



iScheme S 
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<'&^^<^J 7 ~ 1 2 > T-fef- y 4 O-g-j^ 

<-a-^ifij7> 

4g: 3i^=;/Wi/iKi/!^A^rn9yf K<D 0.5 M THF^SE (360 oL, 180 mmol) 

S:>k?&T«i*U> 1.3-vfj;b:¥->T-feh>' (21.93 g. ISO nunol) SriSTbfc, 
7K?^T30 5^^«*^Ufca> 4|7KS^Bfe (18.4 mL, 195inmol) SrjRTL. MTl 

:s^7sTi\^ (31.36 g. 97%) =Sr#fco 

1,1- tf;^(a:bilrv';<^/V) -2-ynl^^/l' 3iXt;V (15.00 g. 70 

mmol) 1-^^;H^^7^:^^^ (8.41 g. 84 mmol), WcM (D (3B0mg), 
],y^^;ur$y (9.7 mL. 70 mmol), =SrTHF (150 mL) 2 I^W^O 

MilSIUfc. S»Tm. SfS^^tC'BuOMe^r^nt, 3N 6N 

«j|g-rs::tiwj:i9M^b-a-'fe 4g (15.30 g . 86%) «:#fcc 

4o: 1-(1, l-i^>« ^^1-2 - -^xxy^^-f^^S ifxy - 4 - 4fc m%m%t 

U-C4 - t KP^i/f-iyi^v^iavN. -^^0iJi©;&fei::J?i:^-c^^:»R*5**3 

(6.0 g. 36.0 mmol) =^THF (100 mL) (I^ftlL. NaH (1.73 g) ^^V^^^KC 
p«f-yv (7.7 g) ^in?-0m#tfco 7KSrJn;ti^^' 

^lifcftiS'fe^rS©, l£itftl- 4o'HCl (4.0 g. 51%) Sr#fw, 
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(2.5^S) K:fflv>» ^^mi0:&mizm^x^m :^^m'] (e.o g. 

40.0 mmol), f'J C?;^ (3. 50 mL) <D/i^i^aupt^ y^f^ (60 mL) *?jcftT 
5 mWL. pf^r^.j^/uz^cii/w^py K (5.6 g)SrJPxfco ^UtX^^< <!J#iB.^ 

Igzfc-eifc^U. aK-^i/;^ ±-e|Sj!ftLfc, *aJi«rSifigi;<Isig-4fc 4m (7. 
80g. 85%) Sr«JS||fe@{*:i: UT#^. 
<-g'^«»l 1 0 > 

10 4r: l-(l. l-v'p«^/l'-2-yp tr^/U) t:'-<7 v'^' (5. 0 g. 33 nunol). 2 - P o 
=c^/Uyl ^/^JCw-T^-yt- (4. 7 g, 50 BunoOx 3 "^-fh;-^ h y 'J' A (35. 0 g, 233 mmo 
, 1), ;^@g;6y!>A (9.2 g, 66 mmol) Sr. ;^ f-JV^i'^/U^ (150 mDlCffiljS 
RJSJ$Sr3 BP^ap|?!l3S«tbfc. ^JISr^JETS^b, ^SStcflf^ni^/w^ijn 

i-jV (17.0 mL) ^APx.ACo *fWL,fc^^SriliaL. m^^l^i^Xit^m 4r (7, 
44 g. 79%) %mn^1^^ t UX#fc, 

<-e-^fifii 1 1 > 

20 4s: l-'^ :^ ^ f^-2':f MM (S.O g, 33 nunol), 7 V 

D=Ky;W (2.6 g, 49 oool) ^ y -/W (50 mL) tC^jl? L^ffln? 3 

5STc-e4^r^fii^Lfc. sj^TftSrSjjgu, mm^iikut^m 4s (e.su, 

96%) Sr^fifeJi^fai: UT#fc, 

25 4v: hyU3::<^-4-::^^l/*yil 3 - (4. Og. 17.8 mmol). ^/V' 

*y (2.94 mL. 26.7 mmol), ^gg* y (2.96 g, 21.4 Dimol) ©T-fe 
hy^vilj®?^ (40 mL) <S:2.5l^ffiS«E$-g:feo *5cM, «l,-^!|«J*iIliaL. 
^'BuOMe (20 mL) "et^ci^Lfc. ilfSi^ili^L, 'BuOMe. (40 mU^JPxi, 4^^*^^ 
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• SNifiBft (30 mL X 1. 10 mL x l) Tfttt L^fc, ^mi^ 6N7KB6fb:^ h 9 AtK ' 
®tSSrmSttSr^-r*T*nt. 5^^pp;IjJ'>' (40 mL x 1, 20 bjL x l)-C*fitil 
• Lfco %a^«rlfcift, iSSSMb'g-'fe 4v (2.44g. 98%) a: t-C.#fco 

^©Jft^^'tel 4v (3.94 g, 28.2 nmol) i^^i^/Uai-x ;V (20 mL) JC^«?L, 
S ^m±^Wh^£i^h. AHmWt-m^:^'^/^ (7.8 oL, 31. 2 mmol) IriSTbfco 

iETe»1-S3ltlJ:J:5{b^iKl 4v • HCl (3. 78g, 76%) l-T^fc. 
<^1iS«»J2 6> 

10 1) V ]) =^f-^^T (5. 5inL, 40 mmol) <7)3i^ y «-;V^tS (30 mL) 

s; (s. 26 g, 40 mmol) , ^^^T'hy^ y :/p 7K^-> K 

(ll.SmL. 40mmol) io^U^ 1 - (1. " 2 - l^^/V) f-^ V 

-4 - (41) (3.3 g. 20 mmol) SrJU^tfcc 7 NaBH, (1-13 g. 

30 mmol) Sr3!JPX.MT?-li«5«i* tfc. Sf&ffiSr 5%Ty^ = T7k (80 mL) iCfc 
15 It. e^^nn^^y (100 mL) Sr*n;tfco Wi^m^-^y^ h«iau, 

^ a a y ^ > (30 mL X 3) TJJfcJ^Ufco «l«r.^WI£iS! V]) ^^/l-* 
7 J* (20 g) -CiSjgtfcc M^Mtv #biT>5®«^<£r®ffT, • (?fe 
^m.^m lOO'C/O. I mmHg) ^ -arS ^ [1 - (1. 1-:^^ 9^^!- - 2 - :/a - 
4 - f '< y ^vVT ^ V (4aa) SrilfeJS^ UT^feo 

20 2) 7-:/p*-Ar *-(3-^' a i3-4-7;l':*-n73i=;l')-4,6-^-t->/'y 5 y 

(5) (557 mg. 1.52 mmol) , {C^m 4aa (383 mg. 1.97 miDol). hy^^/V 
7 XV (12 mL) . ©DMF (2.4 mL) ^J^Ul^UT. ^JETJlJi^s SSS^ , 
iV^5^f^$r3[H]ffV\ h y :7 3i=;l.;J.7i7>f y (24 mg, 0. 09 mmol) , W^^'^ 
^i^i^TA (n) (10 mg, 0.05 mmol) SrJP^x SCCf 3 ^Bfl W tfc„ SlfS^^ 

.3)T$/{*:2aa (690 mg. 1. 43 mmol) irr^y/V'ife (0.49 mL. 7.2 m 
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mol) , hUi^yVT^:^ (0.30 mL. 2.15 mmol) iSXX^EDC (410 mg. 2.15 nun 
ol) ODMF (8 bL) mmi:mWLV-^mnvtLo SfSfKSrJ^JETW^L, B 
SEtcfi«*«:jJBx. S^a^if-yHixaffiLn-o 'B'Si^^r* (x 3) , fi&fP^lgTlc 

tc#L. #bixfcmi|t»Sr7K-3^^'/~/uiCT#^SU i fit) i-T la 
a (127 mg, 16X) . Sr?f fco 



laa: 'H NMR (270MHz. DMSO-dg) Sppm: 1.32 (br d, 2H). 1.44 (s, 6H), 1. 
76 (br d, J = 11.2 Hz. 2H), 1.99 (m, IH), 2.15 (br s, 8H), 3.10 (br d. J 
= 11.3 Hz. 2H), 5.84 (d. J = 10.1 Hz, IH). 6.33 (d, J = 17. 0 Hz, IH). 6. 
56 (dd. J =17.0, 10.1 Hz, IH) , 7.46 (t, J = 9. 2 Hz, IH). 7.84 (br s, 2 
H). 8.19 (br d. J = 7.2 Hz, IH), 8.63 (s, IH), 8.66 (s, IH). 9.91 (s, 1 

H) . 9.99 (s. IH). 

<mMm2 7> 

/Ptfj, ^y3l^/^T5>'^?*!l3iUT^i'e>i^S (7 - - 6- = Hp - 4- =i^:^ 

/y=./W) - (3 - ^ D P -4- ^/V^n^^s/U) T^V' (3.0 g. 7.55iiiino 

I) t^fS^m l(0:^m^^\lX'^^L1t7±'^\^> 4ah (1.76 g. 9.06 mmo 
1) , iSXX/h V ^'^/^T^l^ (60 mU (Dmrnm (9 mL) ICj^fLT, UEE 
Tflft^, ^^g^i:i/>5^f^lr3|sl^Tl\ . MJ 7 3i = /V7^;^7^ >' (118 mg, 0. 
46 mmol) , ^^y<yi>^A (H) (51 mg, 0.23 mmol) ^iOx. 80t:T 3 l^ftl . 

^WLit, BLit^m^^utLit^^^ mEETmm^w^\^it„ nrnzmmj^^M^, 
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3ab: 'H NMR (270MHz, DMSO-dg) 5 ppm: 1.48 (s. 6H). 1.66 (m. 4H). 1.95 
5 (m, 2H), 2.14 (s. 3H), 2.33 (s, 3H). 2.79 (br d. J = 11.6 Hz. 2H). 2.97 
(m. IH), 7.48 (t. J = 9. 2 Hz. IH), 7.80 (m, IH). 7.88 (s. IH), 8.16 (br 
d. J = 7.0Hz. IB). 8.73 (s, IH). 9.45 (s. IH), 10.45-10.55 (br s. IH). 

4ab 1 ©;^&i::2pi:T^^ ; 1R^69?6]: NMR (300MHz. DMSO-d.) 5 p 

10 pm: 1.31 (s, 6H). 1.45-1.72 (m. 4H), 1.77-1.93 (m, 2H). 2.11 (s. 3H). 2, 
21 (s, 3H), 2.70-2.95 (m, 3H), 3.10 (s. IH). 

2) -hi^i^^ 3aK IN (22.5 mL. 22.5 mmol) , iSiiXJ^m^^ (2.09 g, 

37.5 mmol) ©ai^y-ZW (70 mL) ^S-g-^gESr 1. 5 ^P^JlgS ^-^feo % 
15 SO'CtLfc:^, IN 7^m.it-)- h ]} ^ M^Tk^n (22. 5 mL. 22. 5 mmol) ^M^. 

soic-r30 5j-ai$L. Rit^m^^m.kvitm. hvi&mLit.'mm^mm. 

if-/i.~CJ5fe*^U» ig?«*SaiUfcm. j^jSl-aW^ic^SrJDx., i^^aif-ywirxtttti 

raji«r7k (x 3) , mfii^i&7i(.<omizm^u m:^mmi-hv ^J^-r^ 

20 #Lfc. ^ffi.tUfcmt«^l-> §6^3i=t-5T^/«:2ab (2.78 g. 76%) 
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2ab: 'H NMR (270MHz, DMSO-dj) 5 ppm- 1.50 (s. 6H),- 1.66 (m. 4H), 1.92 (m. 

2H). 2.13 (s. 3H), 2.33 (s, 3H), 2.79 (br d. J = 10. 8 Hz. 2H). 2.99 (m. 

IH). 5.53 (s. 2H). 7.42 (t, J = 9.2 Hx. IH). 7.50 (s,. IH). 7.57 (s. IH). 

5 7.80 (m. IH), 8.21 (dd, J =7, 0. 2.4 Hz. IH), 8.39 (s. IH). 9.63 (s. IH). 

3 ) T^/W2ab ^mmm 26-3)t ^mfj^:)fmx' a mt^^ lab mm 33%) 




10 lab: 'H NMR (270MHz, DMSO-de) 5 ppm: 1.46 (s, 6H). 1.63 (m, 4H), 1.86 (m. 
2H). 2.10 (s. 3H), 2.30 (s, 3H). 2.74 (br d. J = 10. 8 Hz. 2H), 2.92 (m. 
IH). 5.85 (d, J = 10.0 Hz, IH). 6.33 (d. J = 17. 0 Hz. IH) , 6.56 (dd. J 
=17.0. 10.0 Hz, IH) . 7.46 (t, J = 9. 2 Hz, IH). 7.78 (s. IH). 7.81 (m. 1 
H), 8.18 (brd. J = 6.6 Hz. IH), 8.62 (s. IH), 8.66 (s. IH). 9.88 (s. 1 
15 ' H), 9.99 (s, IH). 

<nmm2s> 

3:>'-4->^yl'7}>V^ 3- ^^7^^^*^?'^^tfc4ac (JR^ 80%) t (7 - 

:/i3*.-6- =iho -4- ^•^-:/y=/i') - (3- on -4- 7;^:^-^3 7 3:=/^) 
20 T5V«: ±.fS.mMm2 7 km^i-^^X. 3ac. 2ac33j:i; lac IC|E^ 
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MeN^ 

4ac 

4ac: 'H NMR (300 MHz, CDCl,) 6 ppm: 1.97 (t, J = 2.6 Hz, IH). 2.28 (s, 
3H). 2.38 (dt, J = 2.6. 7.7 Hz, 2H). 2.46 (br s. 4H). 2.53 (br s. 4H). 2; 
61 (t. J = 7.7 Hz, 2H). 



MaN 




Sac 



3ac: 'HNMR (270MHz, DMSO-dJ Sppa.: 2.13 (s, 3H). 2.33 (br s. 4H). 2.47 
(br s. 4H). 2.59-2.73 (m, 4H), 7.48 (t. J = 9. 2 Hz. IH). 7.79 (m, IH), 

7.90 (s, IH), 8.14 .(dd, J = 6.8.2.4 Hz. IB), 8.72 (s. IH). 9.38 (s. IH). 
10.42 (br s, IH). 




MeN 2ac 

10 2ac: 'H NMR (270MHz, DMSO-d,) 5 ppm: 2.16 (s, 3H). 2.36 (br s. 4H). 2.47 
(br s. 4H). 2.60 (t, J = 6.5 Hz. 2H). 2.72 (t, J = 6. 5 Hz. 2H). 5.86 (s. 
2H). 7.42 (t. J = 9.2 Hz, IH). 7., 46 (s, IH), 7.58 (s. IH). 7.81 (m. IH). 
8.20 (dd, J =6.8. 2.7 Hz. IH). 8.37 (s, IH), 9.60 (s, IH). 




lac 

15 lac: 'H NMR (270MHz. DMSO-d,) 5 ppm: 2.15 (s. 3H), 2.32 (br s. 4H). 2.46 

(br s, 4H). 2.60-2.69 (a. 4H). 5.86 (d. J = 10. 0 Hz. IH). 6.35 (d. J = 1 
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7.0 Hz. IH), 6.65 (dd. J =17. 0, 10.0 Hz, IH) , 7.45 (t. J = 9. 2 Hz. IH). 



7.81 (br s. 2H), 8.16 (br d. J = 7.0 Hz. IB), 8.60 (s. IB), 8.78 (s. 1 
H). 9.86 (s, IH), 10.00 (s, IH). 

5 <mmm2 9> 

-fb-^ife 2a (2.40 g. 5.3 mmol), I0p<^ '^^J^m^ (170 Bg) (OTHF. (15 

mL) -.3i^j'/-/v (15 mL) m^mi^Mi^m%T. Mm-^ 12 ^mmwLfc. r 

^ . y ^ y,_^t,) 7K/^ [m/z = 455 (M+l)] (1. 69g. 70?4) S^^§fc. 

10 r.©r^ /^^ (330 mg, 0.73 mmol) EDC (278 mg, 1.45 mmol), T ^ !/ vVlfe 
(99 u DjSitJf h y (200 u L) <ODMF^?l£ (2 mL) Sr^m-C 

-|ft«f*Lfc. S:iSI«l::fi«7k (40 mL) SrJnx. g^SI:t5^>'l- (40 mL x 1, 20 m 

15 -Qm^-t^tn^t-t^W^"^^ lad (200 Bg. 54%) 



lad: 'H NMR (300 MHz, DMSO-d^) 5 ppm: 0.96 (s. 6H). 1.99 (s. 3H), 2.00-2. 
25 (m. 4H), 2.25-2.60 (m, 4H), 5.73 (d. J = 12. 9 Hz. IH). 5.81 (d. J = 1 
0.4 Hz. IH). 6.30 (d. J = 16.9 Hz. IH). 6.48 (d. J = 12. 9 Hz. IH). 6.59 
(dd. -J = 10.4,. 16.9 Hz. IH). 7.45 (t. J = 9. 1 Hz. IH). 7.80-7.92 (m. IH). 
20 7.90 (s, IH), 8.20 (dd. J = 2.2. 6.7 Hz. IH). 8.61 (s. IH), 9.80 (s. 1 
H), 9.92 (s. IH). 

<mM^\^ 0 > • 

'fli^t)4ac (333 mg. 2.18 mmol). V'JZf^)^:^^^ H V F (764 mg, 2.62 m 
25 mol) *3J:U52.2' -T '/ li'^'f V ^f-P :i h U /I' (4 mg. 0.02 mmol) 




lad 
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%:80'C-C2mmmVfto 5 (670 mg. 1,80 mol). KK/^ 

(n) (lOing), b y 73ir:/l'*;*7^ (24 mg)v DMF (1.3idL) 
*3iTJ!MJ3:^;vr5V (7 mL) ^M^, 80X:T 4 I^Wft^ Ufc. m^U^^M^ 
' Pdj(dba)s (dba = dibenzylidenacetone) (15 mg) «rJD;t, i§iiiET ^ 4 

6 ^{b;&y (50 mDSrJuz., ^m-cttf e><m#t 

1to ^^m^m^^i"^ (50 mL X 1, 20 nL X 2) -CttfflU, «®lrl£JS, 

(500 mg) i: EDC (345 mg. 1,8 nmol), )) J^M (0.123 mL. 1.8 mmol), 
10 by.a:^/VT?V (0.25 mL, l.Smaol) ioJ:t/DMF (4.0 mL) ^mv^^Mmi 

y-zw - h y x5^/VT 5 V) <180 mg) izT^ h 

=ihy;vSr'>g»;t, Jg*4b$^fco $ fc^T-fe h^:^ b y (4 "L) ^'^^^ 

15 S^ilZ^^ 2154) 
MeN ^ 

lae 

laeV'HNMR (300 MHz. DMSO-d,) 8 ppm: 2.14 (s. 3H), 2.10-2,50 (m. 12H). 
5.82 (dd. J = 1.5. 10.2 Hz, IH), 6. 29 (dd, J = 1.5. 17.1 Hz, IH). 6.52 
(dt. J = 6.0. 15.8 Hz. IH). 6.68 (dd. J = 10,2. 17. 1 Hz. IH). 6.67 (d. J 
= 15.8 Hz. IH). 7.42 (t. J = 9.1 Hz. IH). 7.80 (m. IH). 7.90 (s. IH). 8. 
20 15 (dd. J = 2.6. 6.8 Hz. IH), 8.51 (s. IH), 8.56 (s, IH). 9.88 (s, IH), 
10.03 (s. IH). ' 

<mmm3 1> la-2 h-WVSJ^ (la-2TsOH) 

:x,^y^y]^-f^J^:XL^;umm (1:7. 140 bL) iUt^^ 1^ (10.00 g) 
25 ituS:«iib-C[^^/--'>'-i^»^^>"^(l-7, 10 inL)-e.i5fc#) ] # 
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hfi^^m^. ^<7-YJ^3Lyy^juiiiym. (TsOH) • itKW C7,37g) SrJi.^'y 

~-ju-mm=^'^^^^f& (1:7,'. 20 mL) Kmm. mm i^^if /-^v-m^^^^^ 

(1:7.. 10 ml) 'Q'Stm U-C^6*V?>^ffiS:iltaTiDjtfc. MTS^fflm^^^^ 

5 5.96 g) t L-C#^» 

U-2TsOH: 'HNMR (DMSO-d.) 6 ppn: 1.49 (s. 6H). 2.27 (s. 6H), 2.59 (m. 2 

H). 2.81 (s. 3H). 3. 06 (m. 2H). 3.28 (o. 2H). 3.48 (in. 2H). 5.91 (d. J = 
10.2 Hz. IH). 6.38 (d. J= 16. 9 Hz. IH). 6.62 (dd. J= 10. 2Hz, 16. 9H2. 

IH). 7.10 (d. J = 7.9 Hz. 2H), 7. 49 Cd. J = 7. 9 Hz, 2H), 7.57 (t. J = 9. 
10 OHz, IH), 7.72 (m,. IH) . 7.93 (s. IH), 8.05 (dd. J = 2.SHz, 6.8Hz. IH). 8. 

88 (fi. IH). 8.94 (s. IH), 9.39 (br s. IH), 10.10 (s. IH). U. 32 (br s. 1 

H). 

<llffifi«J3 2> la-3i£K4£ (la-SHCl) 
15 THF (40 mL) \^^^t^l^ (1.549 g) rixSrSii [TH 

F(6.5mL) -Qdtm LT#bn-5@^SSf*i^t, A^'^MM- ^^^^^^^^ 
(2.37 mL) «TU^o 7lc?&T5i^Ma#bfc^. ^^ffTlfci&U, Mik 

a-89g) i:tx#feo 

la-3HCl: 'H NMR (DMSO-d^ Sppm : 1.75 (s, 6H). 2.86 (s. 3H) . 3. 25 - 3: 90 
20 (m. 8H). 5.90 (dd. J= 1.9. 10.3 Hz. IH). 6.39 (dd, J = 1.9. 17.0 Hz. 1 
H). 6.86 (dd. J = 10.3. 17.0 Hz. 1H>. 7.58 (t, J = 9.2 Hz, IH). 7.74 (m.. 
IH). 8.04 (dd. J = 2.7, 6.8 Hz. IH), 8.22 (s. IH). 8.97 (s. IH), 9.05 
(s, IH), 10.47 (s. IH). 

25 <^JS«»J3 3> la.2:eSfeM (la-2HCl) 

THF (38 iiL) IC-fk-g-ite la (1.27 g) W^\.tiii^h. 

^m.n-m^=^'^^^^^ (1.28 mL) sriKtuit. ^mT-i!feat#m?i8m, 

%) t\.x'^it. -©ajg^ .(o.ie g) sr 
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>{ vzfuj<j-iv (iPA) - THF (r.i. io mL) Torx* 

8 mg) i UX#fco 

la-2HCl: 'H NMR (DMSO-de) Sppm: 1.55 (s. 6H). 2.80 (s. 3H), 2.90-3.80 (a.- 
5 8H). 5.90 (dd, IH). 6.39 (dd. IH). 6.70 (dd. . IH). 7.55 (t. IH), 7.75 
(m. IH). 8.05 (dd. IH). 8.08 (s. IH). 8.91 (s. 2H), 10.30 (s, IH). 
5c^^«f : (t^»^iC) (C„H,oC WO • 0- • 0. 5H,0 t Lt) C. 55. U". H. 5. 
39; CI, 17,88; N. 14.13; (5^<ffll) C, 55.26; H, 6.19; CI, 17.72; N, 
14. 12. 

10 

<m:mn^> la.:S®^^ da-HCl) 

THF (3 mL) tClfb-^ife) la (150 mg) SrJn^T#bnS^?K^*?^ ^ 
^\,Wh^^'&mk-mk^^)^'m. (81 /xL) IrMTbfco ^?t-e-!!feS 
i^bfcm, MffiTffcj^L. ^0{li^#iSrefe®«^ (140 mg). tLX#fc, 
15 la-HCl:'HNMR (DMSG-d.) «ppm: 1.45 (s. 6H), 2.78 (s. 3H). 2.61 (m, 2H). 
3.02 (m. 2H), 3.10-3.75 (m. 4H). 5.85 (dd. IH). 6.39 (dd. IH). 6.70 (dd. 
IH), 7.58 (t. IH), 6.80 (m. IH), 7.92 (s, IH). 8.20 (m. IH). 8.65 (s. 1 
H), 8.70(s. IH). 10.10 (br. 3H). 

20 <%WS\ 3 5 > la-2 i- t^-n^BfeiS (la-2Ms0H) 

THF (30 mL) iC-fk^* la (l.SOg) Srill;t^fi?b. M-Ca#U/£i5t, 
3^^ 7t^y;^/V*i^ffe (MsOH) - THFi§?« (1.99 mU Sr?gTU/c. W&r^ 
-e^^^^Lfcm, THF (15 mL) &^X.Jl®lv iiffTISjftU. ^Sffc-^^^S^ 
(1.98 g) i Lr#fc, 
25 la-2MsOH: 'H NMR (DMSO-d.) 6ppm: 1.48 (s. 6H). 2.34 (s. 6H), 2.81 (s, 3 
H). 2.40-2.70 On. 2H), 2.90-3.80 (n. 6H). 5.90 (dd. IH), 6.39 (dd. IH). 
6.55 (m. IH). 7.54 (t. IH). 7.75 (». IH). 7,95 (s. IH). 8. 10 (m. IH). 8. 
84 (s, IH). 8.87 (br, IH) 10.04 (s, IH). 
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<llJSf!l3 6> la- hv^yVSIifi (la-TsOH) 

(70 aL) iZik^mia (1.00 g) mmt^^^bJidS b 

m-e-2^MSl$L?t:^..SIH. JglflETIfcillb, ^Mik-^il&^e^BW^ (1-23 g) . 

la-TsOH: 'H NMR (DMSO-dj) 6 ppm: 1.46 (s. 6H). 2.28 (s. 3H). 2.50 (m. 2H). 

2.80 (s. 3H). 3.06 (m. 2H), 3.20-3.70 (a. 4H). 5:90 (d. IH). 6. 38 (d. 1 
H). 6.60 (dd. , IH), 7.10 (d. J = 7. 9 Hz, 2H). 7.40-7. 60 (». 3H). 7.80 

(m, IH), 7.92 (s. IH). 8.10 (m. IH). 8.70 (s. IH). 8.79 (s. IH). 9.35 (b 
r. IH), 9.98 (s, IH), 10.20 (br, IH). 

< 3 7 > la- 31 vi?;^;!'* l^M^ [la- -^Cii^SOS) ,} 
r±hl^ (4 mL) iC-fk^^la (100 mg) «r^«?L, ^iat?«#LnciS P> o. 

w\^it'^. m.M. i^ffTitiftt, mmit'^^^^^mw- (89 mg) ti^rmtio 

la-.(CH,S03H)j: NMR (DMSO-dj) 6 ppm: 1.46 (s, 6H). 2.60 (ro. 2H), 2.70-2. 
90 (m. 7H), 2.90-3.80 (m, 6H). 5.90 (d. IH), 6.38 (d. IH). 6. 60 (dd. IH). 
7.50 (t. IH). 7.80 (m. IH), 7.97 (s, IH), 8.12 (m. IH), 8.76 (s, 2H). 9, 
40 (br, IH). 10.03 (s, IH), 10.50 (br. IH). 

<^M3 8> la-2x^>i;>^;l'*>ili[ [la-2-(CH,S0,H),] 

Tir K> ( 2 n.L) tC-fk-^i^ la (100 mg) ^m.-^'mWh^ii>^h 0.5 

Ltc^. mWL. i^jET$S:«IU (122mg) tLXmc. 

la-2^H,S0,H),: 'H NMR (DMSO-dg) Sppm: 1.60 (d. J = 2.6.. 6H). 2.70-3.00 
(m, 13H). 3.20 (m. 2H). 3.60 (m, 4H). 5.40 (d. IH). 6.60 (dd. IH). 7.60 
(t. IH). 7.70 (m. IH). 8.00 (s. IH). 8. 10( d. IH). 8.92 (s. IH). 9.00 
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(s. IH). 9.80 (br. IH). 10.20 (s, IH). 

<MMM3 9> la-2'<>'if (la-2PhS03H) 
T±h> (3 ml) M-^l^ la (100 mg) SrS«? t, ^ii.t?^*s^Ljfc:6i t> 0. 
5 5 m^'< VB6-r -fe h (0. 8 mU SriST Lfc, ^m-c-nfefli 

ni.tz^^ WLBTntifkL. mm^i^^m^&^mw- (6o mg) tuT#:fe„ . 

la-2PhS0,H: 'H NHR (DHSO-d,) fippm: 1.49 (s, 6H). 2.60 (m. 2H). 2.81 (s, 
3H). 3.10 (m. 2H), 3.30 (d. 2H) 3.50 (d, 2H), 5.90 (d, IH), 6.39 (d, IH). 
6.60 (dd. IH) 7.32 (m. 6H), 7.60 (m. 5H), 7.75 (m. IH), 7.92 (s, IH), 8. 
10 07 (in,, IH). 8.88 (s, IH), 8.96 (s, IH). 9.40 (br, IH), 10.10 (s, IH). 

<mmmAQ> ia-i/2*fnii«D (ia-i/2H,o) kmf^^W(omm. n) 

it^lia la (9.00 g) fcl, T-fefV (126 mL) SrJPx.. it SS^C 1:1*0 Hii 

15 mt^iixntnvfz^ ^m^^u^. m±^'kT±Y>'Qm^L, mjetso'c, 4 
mmm^Lx. mm^t^^^mn^^^^ (7.32 g.sm tLxntco 

(f^m^o}^-.^ (2 e, ±0. 2" ) 

20 7. 1° . 10. 6' ^ 11. 9° , 12. 2" , 13. 8' , 17. 3' . 18. 4° 

IR (KBr) V cm-*: 3376. 2809, 1676. 1628. 1562, 1535, 1497, 1421. 
1213. 1177. 
gi^ : 131-133*^ 

7C^^^ : (tf^li) (C„H„C1FN,0 • 1/2H80 tLX) C. 62. 85; H. 5. 66; N. 
25 16.29 ; (^^^) C. 62.68: H. 5.58; N, 16.14. 

<^j6^f!!4i> la -1/2^,0 fim.m^i^(Dm^ (2) 

it^m la. (150 mg) tC. h/Va::^ (3.0 mL) ^M^. mnW.(Ot.i^^WL 
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6^KltiStT^®<b^«fe^?J^liefel!$S (131 Bg, 87%) i:LT^fc, *^ 

<lli6fe«fj4 2> la • 1/2H,0 AS!3S^Bi4^«>M (3) 

{b'&ife) la (150 Bg) (C. THF (1.0 mL) 5rJP^. l^m^^I 

fc, @{i|£*s^^lJ:^fi?bifc«. ^«[«r»#b/i:)5SP>--:^^'>' (1.3 bL) S:»^>o< 

(1:2) -ca&i^u, j^BETeor. 6^mni^^xmmM¥oi:^^&^^&t 

LXmtL (90.5 mg. 59%) , 3jcJ^fi<DXRb-''«^-yttAM«fS»«r^ bfc. 
7£^5>*ff : (ff#iL) (C„H,6ClFN,o • 1/2H,0 t UT) C. 62.85; H. 5.66; N. 
16.29; i^^U) C, 62.68; H, 5.58; N. 16.14. 

<mnm4 3> ia-i/2H,o km^^w<om9si (4) 

it^f^ la (200 Bg) (2.0 mL) Sr*(l^. f^ia**l TO'CJJlAnf^ L 

fc„ ®f^i>45^^i;i^jiL^cm. -^t'^^' (3.0 mL) *»0o 

T'jj'i^ (1:2) -cgfei^u, ^EETeot:, 6 ^F^iejiifLTMik-a'J^^SJJltfi^^ 

SiLT^fc (119 mg. 79%) o. :*:jgfi©XRD^-«^'->'ttAM^^«£S:^tfc. 
<*ffi«Rj4 4> la-2TsOH A SligA(*^<^«8ii (D 

mmm^ i©j^fe-e#6>tufcft)^a (sea. 23 g) (3.41 u SriwA, 

/j^A^b (m#5iSii*5 90 rpm) , ;^®26"C*t? l6^^*MtT^^*ilLfco m\i^m 
iJSSi, gtjETeo'C. 20l^F^. .75'C. 12i^Rfl 

%w\.xi^m{c^mi:mn^t^^h\.x'^it (488. 57 g. 85%) . 

(iU(T® i *J f? T»fc5o 
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4#m6?)t^~^ (2 e. ±0. 2° ) 

3.3° . 6.6" , 7.5° , 9.4° » 13*.9° ,17.4° , 19.1° 
gl;^ : 208. 5~210"C 

%mm: (nn^) CC„H„C1FN60,S,. 1/2H,0 (U-2TsOH-1/2H,0) i: LT]- 
C. 57.23; H, 5.27: N. 9.77:5.7.45 (4^«ffil) C. 57.05;- H, 5.09: N. 9.7 
4. ;S,7. 45 

<mmm4 5> la-2Ts0H A^l^SflCOlBM (2) 

Xnit (133mg. 90%) . ylf:f^^<DXKD^<9--ytiAmm^W-^^\^1t, 
<ni&n4 6> la-2TsOH A (3) 

mmmz i<oi5m-^'^htiftm.t^^ do? »g) i^thf (s.o mi) srjpx, 
6ot:, imm^i^hxmm^t'^'^icmn^f^^tx.xm^ (97 mg . 90%) , ^f- 

fa © X R b /■« - 1* All)JSS{* u fc. 
<0li6fir!|4 7> la-2Ts0H ASJ^^fl^^fiSi (4) 

3 1 ©:i^Jfe-e#f>ttfcmJ^S (147 Dg) iziT-b h = h y /W (6.5 mL) SriP 

L, ii^ffiTeo'c, emm^m^^xmmit^^^^n^^^^ (113 ««. 77%) 

<llj!ig««48> la-2TsOH A ( 6 ) 
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||J6fiB|3 l^)J^^fe■C#P>J^fcfi3j$a (1S8 mg) Vis:- 9 J -f^' (2. 5 mL) «riP;t. 

glEgfea:^/!/ (8.0 mL) *tKTt. -tOm^ia^Tff&SIILfc, «ftH«K)SriSJ&, M 

±.t^^:j^9 y-zv : ^^jL.'fjv (1:5) Ttfeif L. MJET BO-C. 6 ^^ItiiL, 
5 tiM^k-a-tl^gJ^^^iSfai: LT#fc (125 mg . 7954) » ;^«S^<DXRD/<^ ~ 

<IIJfe*lj49> la-3HCl-4H,0 Km.1^^W<OmU 

%Mm^2<Oljm-^'^hnitm^^ (12.73 g) 010 mO t: 

10 JP^, fiS#T?fi?SM7GlClcJnaLfCo @{*:*s^^tc^ft¥Lfc^, Pi&SFT, 

(120 mL) Sr»^o< !9}STLfc„ -?:<^)m^*Sir»#L 

i^S-fk^lb (10.00 g) SrStfej^^iitT^lfco 

7n^:»-^: (tf^fil) [C^HjjCl.FNeOs (la-3HCl-4H,0) LT] C. 47. 10; H. 
5.71; N. 12.21; CI. 20.60; {^^U) C. 47.29; H. 4.67; N, 12.31: Cl. 
20. 45. 

Ttc^^J-tt- {-n-A^y^vi^^-m : (fl-^ii) 10.46%; (^^tt) 1 

20 0.20% (7k55-^>fli-M»5^«fe) ; io.i5% (^gJBJ^ife) . 

<^lfeM5 0> la'3HCl-4HjP AS!3!$S<*t®fiS.Si (2) 

^JStR|3 2<Z)::^j5feT'#tH^c:!|a5^fa (0.400 g) iC^^Z-yW (17 mL) ^S: 

iSU, iglS^k-a-t) (0.242 g) ^m^^S i: LT#fCo ;*^^^©XRD/<^-:^ 
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<mmm5 1 > ia-3Hci-4H,o Amm^^omu (3) 

^ffifiSjS 2©:J^ife-C#bHfcfej^^ (0.400 g ) tvlTK (8.0 mL) i:M?i. ^ 

mm^%±vimm\^tz.^. mwhtit^hT'^Yy (50 mu 

^ja-CAPxifc, ^fWtfeSrilSiU, icBETSO'C, 7l^^|i;Jj|L, UMit^m (0.14 

<IIJfifi«5 2> la-3HCl-4H,0 AS!3^^«c©Pai (4) 

MM^l 3 2 <D:^m-(^^hiM!:.Uf^Sk (0.400 g) {JlT-fe h y (6 m 

so-c, 7 f^mnmLmm^t-^^ (o.soog) srSi^ji^saiLx^s-^c ^j^^iox 

R D - > AM«^^ flc Sr ^ L fco 

<^JI«^!j5 3> la-3HCl-4H,0 All)g*{!t^©Paii ( 5 ) 

llJSi^Ja 2(Dj^feT-^t,*Lfcaj|&S (0.400 g) ir* (2. 0 mL) ^riPic, ti 

(30 mL) l^^STLfc. W^mife«:»«tL, i^jET SOlC, 7^r^$feML, ^M<l2^ 
(0.313 g) ^Mfei^fai: LT#fcc *^^«D X R D/-?;? -^-Il AMJ^fa^*:^ 

<IIJS*^!l5 4 > la-H,S04 

la (1.09g. 2. ISmmol) \Z. ftK^f^/W (80idL) «r*P^T^*>b. MSI (0.68 
ffllL, 12.5mraol) iZffWt:J^f'/)^^mtX±M^25mLtLftm^i: (4.31nL, 2.1 
Snunol) Mx.. ^ffiTl5ltra88#U/t. iWaiJ^*«:^«iU, i1^S&3i^/i^-cifeS 

Sri5fe#L, eoTCT 4 l^raj|gJE$fclSt, j5JJ^fi©fe)^^H (l. 27g. 97.8%) %#fv: 
'H NMR (270 MHz, DMSO-dg) 6 ppm : 1. 45 (s. 6H), 2.79 (s. 3H), 2.90-3.50 
(m, 8H). 5.86 (dd, IH), 6.34 (dd. IH), 6.59 (dd, IH), 7.46 (t. IH), 7.8 
0-7:86 (m, IH), 7.92 (s, IH), 8.18 (dd, IH). 8.63 (s. IH), 8.69 (s, IH), 
9. 95 (s. IH), 10.01 (br s, IH). 
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<MMm5 5> la-l!5H,S0^-H,0 

la (1.08 g, 2.14 mmol) tCglFgfeji^/V (SOinL) SrJBx.T^a?L, (Q.68 
mL, 12.5imnol) ^CB1F»^^/^^^^I;tT^fiS^ 25 ml (6.42 mL. 3. 

5 . Sr?5fe^^L, lOV, 3 ^|^g{ETfJ;J*t. HfeomJiSA (1.34g, 95.9%) Sr#fc<. 
::©J(aJ^ft (889 mg, 1. 36 .ffiiDoL) \Z;ff'/-;l^ (44. 4 mL) ^Mx., Mil^EL 

xmmv. ^^a-e3l^Mmm^ ^lasTSJcj^Lfco ifrtaj^^^r^^u ^#e>^^. 

^tj^^STPt^'y-ZV-C^^, 70'CT2i^PB«JETf^j!IIU. Hl^Jigfi (604 mg. 68. 

0%) ^nft. 

10 NMR (270 MHz, dMSO-d,) 5 ppm : 1. 42 (s, 6H). 2.46-2.64 (n, 2H), 2.80 (s. 
3H). 2.95-3.11 (m, 2H), 3.16-3.34 (m, 2H), 3.40-3.54 (m. 2H), 5.89 (dd, 
IH), 6.36 (dd, IH), 6.61 (dd, IH). 7.52 (t, IH), 7.73-7.79 (m, IH), 7.9 
4 (s. IH). 8.10 (dd. IH), 8.80 (s. 2H), 10.04 (s. IH). 10.75 (br s. IH). 
TtiM^^ : (fi-^liS) (la-1.6H,S04-H,0 i LT) C, 48.25: H, 4.95: N. 12.5 
15 0: S. 7.16; {j^mWi C. 48.47; H. 4.95; N. 12.56; S. 7.11. 

<^^M13> \''^}y/V-^n:^^V7^;Viiiy^ 4 - (3 - 7'-t^/V7 3i=i>'V 
r % y^) -1 - ^ h^'y - 6- ^■rV^J=-/\y 3:;^r7V (6a) 
imWi 4- i>aD -7-^ h^V - 6- =3f-^-/y n/u a:7.r/v i^m^^% 
20 . 5,770,599 J: UJRI 5.770.603 #|ail] (3. 74g, 14. 8 mmol) *3 it)? 3 - 
7 X /r-^Yy^u/ly (2,0 g. 14.8iDmol) <r>^ -fn / ^/V^WL (200 

mL) * 5 ^KAiifs^,3Sj!6$-&fc„ tm^. tmm^mMx.. e^ss 4- o-r-t 

1t (4.78 g, 1 ^WM.h\^Xt5L^ 839^) „ ^ ©{k-g-tl (3. Og. 7.74 nunol) 
25 (^ptiJ^y-zV^J^ (100 mL) [Z. 28?6TV*;i77K (2 mL) ^AflX, ^iaT* 4 

S^K^F-^fc. ^CfcitjS<|fcSrilSi> «jaETIS;«IU, l-[3-(6- 

t Kndf->-7-^ r^yVT 5 / ) 7 =;W]a::^ /V (2.07 

g. 87%)Sr#fc, 
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2)1- [3-(6-t KP=^i/-7-p< h^r-^-l- =^--^i/y =.yVT5 

V (870mg, 2.8mmol), f D (0. 34 mL, 4. 2 mmol) ©r-feb =M;/W^ 
^ (20 mL) Sr5K?S±flHtU» h y 77V';i'r3 ^ 9y7^)\^i!iV'^mifM (0. 57 
idL, 3.4imnol) frjKTLn:. S^»?BESrllS'*r JCMm^SL, 2 « 

"m^s w^x^tL. w&vi-§M%^%7Ls Mmt? 30 ^ftiisi^^tfco ^^^^ 

SrSISiJLjgJjETiejt^L, ^^Mfk-g-^Sj 6a (1.20 g. 98%)Sr#fc. 



HN -tJl^Me 



MeO 

6a 

*H NMR (300MHz, CDCI3) 6 ppm: 2.65 (s, 3H). 4.06 (s, 3H). 7.40 (s. IH). 

10 7.53 (t. J = 7. 9 Hz, IH). 7.76 (br d. J =7. 8 Hz. IH). 7.72-7.83 (m. IH), 

7.91 (br s, IH), 8.16 (br d. J » 8.9 Hz, IH), 8.24 (t, J = 1. 8 Hz, IH), 
8.75 (s, IH). , • 

<'g-fiS;^Ji4> v^) y f\yitu i~ 4 - (.3 - ^ a u - 4 - y/i^ 

15 . ;*-p 7a:=yVT $ y) - 7 - p« h^i/ - 6- ^-^y y =yu oc^x/u (6b) ©-^^ 
4- (3- ^'nn -4 - 7Jl^^07 s^s^/VT % /) - 7 - p< h^y^-T:/ 0 > - 6 - 
^t-yl' Srffl^^'g•fi^fl3Jl 3-2) t^mi:^mt^B6fyt-ri>6-hV7\^-h^ SB 

6b 

6b: 'H NMR (300MHz, DMSO-d,) 5 ppm: 4.07 (s, 3H), 7.45 (t, J = 9. 1 Hz, 1 
20 H), 7.51 (s, IH), 7.76 (m. IH). 8.09 (dd, J = 2. 5, 6.8 Hz, IH), 8.64 (s. 
IH). 8.68 (s. IH), 9.94 (s, IH). 
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6c: 'H ^alR (300MHz. DMSO-dg) 5ppm: 3.79 (s, 3H). 4.06 (s. 3H), 6.75 (m. 

IH). 7.34 (n, 2H), 7.44 (m, IH). 7.51 (m. IH). 8.61 (s, IH). 8.74 (s. 1 
H), 9.84 (br s, IH). 

ys^=.;VT^/) -6 - :^ V^V -7 - ^i-yV^J^ ^Tsf-)^ (6d) <0-&^ 
i) 7-'<*^i^/l'^^ v- - 4 - a n - 6 - > h ^v'^:^i^ y [Hennequin 
/. Med. Chea. 1999, 42 (26). 5369-5389 {C|B*t3*a* J: TJ^ 3 - :^ o P - 4 

- 7/V^nT= y ±IE Hennequin e)|E^(D:^^6t> t < H-g-J^^^ 1 

3 (oIj^x - 6 - ;^ h^i/ - 4 - '^^v' y -;w) - (3 - ^ p 

P -4- 7/V:e-a7 3i=>'U)T5>'lfeKmiJ:3gmtfc (HX^ 83%)„ 
(412 mg)(C h y 7>'l^:^PS^iife (7 mL) ^Mk. 90 ^^Mfgijl^g^-fr, 

T'/^^T^SrT^v^'yttfeM-rS^-CJPxLyfco itJg!t»^Sri«^L, tK. 

®JET$£«|-r?»i: 4 - (3 - p p - 4 - 7^u;a-p 7 
^^^i^T^y) -6- ;^ h^i/^-^/y:/-7-;d— ;w (^fi:6<3) ^^#fcc ciDfk 
■g-^Sr-^^fi^Jl 3-2) i;|Il<ll/£;fy^-x?SfS;^^TofCc RfS^^T^, SfSIS^r 



4- (3 h^i/yaci/VT^ /) -7-:;« b^^-^-^-yy y-6-3j— >'i'Srffi 




OMe 



6c 
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7- 7 h ft: 6d (66«) $r#3t. 



MeO 
T»0 



6d 



6d: 'H NMR (300MHz, DMSO-d^) 6 ppm: 4.09 (s. 3H), 7. 49 (t, J = 9. 1 Hz, 
5 IH), 7.78 (m. IH). 7.91 (s. IH), 8.10 (dd, J = 2.6, 6.8 Hz, IH), 8.20 (s. 
IH), 8.61 (s, IH), 9.92 (s. IH). . 

<'^M\7> M; 7;W;a-a^ y;!^;U2j^V@fe 4 - (3 - ^ p a - 4 - 
a7ai:=/UT5y) -7-3ihdp?^-6-df-:fi/y=:;v aiy^^/V (6e) O-g-^ 
10 1) .?<^'>';^/l'7j^VSfe (723 mL)fc 6,7- i^Ji hsiF-i/- aff-^-^/y ^' -4- 

y (120.9 g. 516 mnol) ^iPx., ^-^r {c:Ap|||i , I^S 59~7lt:T' L 
- (88.53 g. 593 mmol) ^ 10':5)-Avit-cJ!JDxfc„ 80'C~104t:T 

11 ^^m^^. ny^Ltc, 7k (3 L)|^V.>T 48* y^WtitthV !>A7K^|g • 
(930 g)*;!in;t. m^miSLLs * (200 mL x2) -CftJ^L, 7-3: hifi^ 
15 -6- k Ka^^">-3ff-df-^yy>-4-;*-> (97.45 g, 473 mniol, 92«) ^ 

■ mz, 

2) i^TkllSI (825 mUtC 7- X hdpv^ - 6- t Ko:^?-^/ - 3tf-^-^y y V - 4 

(106. 4g. 516 mmoD^APx. I^S 88t:T?tS#Lfc„ (107 
BiUS: 10 ^>;6^JtT«TL. ^O^f^U 98'C~103*CT 1.5 mmmWLft^ 
m^Tk:^ (3 L) «r*P;t^j*<fe«:a^t. tK (50 mL x 4) "Cflcif^Lfc, , 
p« ^J? / (400 mL) tSXXf IN *S6'^li:^ h y !> (100 mL) SriP 

S«r^i3-*T, @fi<ja;-r5i^ife 7-31 h^->-4-:*:dry -3,4- v^.t Kp 
y > - 6- -|'>'U 31^5^ (49. 3 g. 39%)^#fc„ 

3) ±e3i;^r;U*jc (60.14 g, 242 mmol) (810 mL) iSJlTJ? 
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DMF (:i6.8mL) ^rtffi 16'C~2lWSlT rtti 63X:-65'C-e 2 I^pP^^*? 
L^, Sf&JSSrfiiiei-? (500 inDSr^fflxS^Lfc. ^© 

^f^^ 2 (HllHiOSl^fc^^ y^uig^jvM. (300 mL) l::^jS|t, tS^aW* 

(250 n.L X 1. 300 mL x 1) -Qm^L. ISgfeLfci l§tftS:«*tfc 
^, MSr->y*'^^/^*7A^^v hT?]|iS»L, i^m 4- :^ n o - 7 - ^ h 
^*/_6_^.^>ry =:/w :x.7^T)\^ (29.2 g, 45?4)Sr'#fc, 
4) fffK 4- -7-*V^V-6-'^r-fyy--'l^ ^x-Ts'riX^ (10 g. 40.3 

rnmol) t3>r yyo^-^ (250 mL) *3 it/ 3 - ^ n ci " 4 - 77^:8-0 T 

y> (5.86 g, 40.3 iBDoi) SrJD^. M-c-e 2 ^M«i#tfc. St 

<^^> ^^i^^rii^u, ^mm.. ;-)\^ (120 mL) iziAoxfe. 28%r:^ 

* = T7k (12 mL) **nx. tK (200 mL) «:APx.fcc *fWb 

fc^^i^SrjaStb. 7K-ej5fe^^ (100 bL) . ^/ET$£itt. 4- (3 - ^nu - 
4- 7;v;a-a - 7ccr::yPT5 y) - 7 - a: h aj^ •/ ^ >/ y - 6 - ;a— /v 
(10.65 g. 799S) ^^fc. 

'H NMR (300 MHz. DMSO-d.) 6ppm.: 1.44 (t. J = 6. 9 Hz, 3H). 4.34 (q. 
J = 6. 9 Hz. 2H). 7.19 (s. IH). 7.41 (t. J = 6.9 Hz. IH), 7. 80 (s. 1 
H). 7.83 (m, IH), 8.22 (dd. J = 2. 5. 6.9 Hz. IH). 8.47 (s. IH). 9.4 
8 (s. IH). 9.60 (br s. IH). 
5) 4- (3 -^'Oa -4-7/V^Ci - ^cn^/l'TSy) -7-3ihdrv'dr:)-yy 
y . 6 . i^^f^ (10. 5 g, 31. 5 mmol) OT-t b =^ MJ (350 idL) ^ 

?JC?&±a#L, eyv^y (4.13inL. 51.1 mmol) :^ ^U^SStK h U 
>l ^>>^7V*i^Bfe (7.95 bL. 47.3 mmol) M'C 15 I^Ffll*#Ufco 

*^MifttCJ^S54TjgcJET?^«aL, tK (700 bL) *5J:T)f;»^'>-V^ (200 mL) 
^An;tfcc ^fiKtfc@«^S:Wb. mffTK^^t, ^Mfk^t^ 6e (9.8 g. 
67%)*efe®«^iLX#fc, 
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TfO. 



EtO' 



6e 



6e: NMR (300 MHz, DMSO-dj) fippm: 1.42 (t, J = 6. 9 Hz, 3H), 4.35 (q, 
J = 6.9 Hz, 2H). 7.48 (t, J = 9. 1 Hz. IH), 7.50 (s, IH). 7.76 (a, IH). 8. 
11 (m. IH), 8.65 (s. IH), 8.70 (s, IH), 9.98 (s,. IH). 

<mikm5 6> 

6- h y :7 U'- h 6b (5.63 g, 12.46 ramol) *3 Jl TJ^it-a-*^ 4a (2.49 g. 14.95 

BimoDOJDMF^iFdf (20 mL) 1 0^mmm^^<y V > l^tz'ik. f-y^^/l'T 
(4.30 mL, 31.15 Bunol), ( h y 7 a^/W^;*- ;^ 7 ^ v^7v^ 

(283 mg) 33j:tr3!>^k^ (I) (95 ag) ^*Px., SOtJ-C 1 B#|ffl8l#Lfc:, 

HLBT, mmi^s y 9 (^ c p*;PA ^^y^/WTJUifil^. 

T-fe h= h y;v-7K*>C>ll)feaSrm\. B6*ii:-t-5;* yT^y ^^^i* iba (2.71 

g. 46%) Srefe^fei: LX#fc:, 



Iba: 'H NMR (300MHz, CDClj) « ppm: 1.52 (s. 6H), 2.32 (s, 3H), 2.57 (br 
s, 4H), 2.85 (br s. 4H), 3.98 (s. 3H). 7.16 (t, J = 8. 7. Hz, IH). 7.18 (s, 
IH), 7.61 (m. IH), 7.97 (dd. J = 2. 6, • 6. 6 Hz, IH), 8.06 (br s. IH), 8.1 
•8 (s, IH), 8.65 (s. IH). 

<mmm5 7> 

it^t60 Ibb (itZ^ 66%) «re~m«feft3itStt«&5ici Lr#/t, 




Iba 
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Ibb 

Ibb: 'H NMR (300MHz, CDCl,) 6ppm: 1.52 (s. 6H), 1.87 (s, 3H). 2.60-2.80 
(m, 8H), 3.54 (s. 2H). 3.98 (s, 3H). 7.17 (t, J = 8. 6 Hz. IH). 7.19 (s, 
5 IH). 7.54 (m. IH), 7.60 (br s. IH). 7.94 (dd, J = 2. 6. 6. 5 Hz, IH), 8.0 
0 (s, IH), 8.67 (s, IH). 

7A^D^ M^J:9i»$!iL, n^t-rZi^^<iis Ibc (ilX^ 73%) 




Ibc 



15 Ibc: »H NMR (300MHz, DMSO - dg) 8 ppm: 1.45 (s. 6H), 2.83 (br s, 4H). 3.1 
1 (br s, 4H). 3.97 (s.. 3H). 7.22 (s. IH), 7.42 (t. J =9.1 Hz. IH). 7.81 
(m. 1). 8.16 (m. IH), 8.56 (s, IH). 8.58 (s, IH), 9.83 (s, IH) . 

m (2.5ifi) t;ifflV%, ^Ml W42%). : 'H NMR (300 

20 MHz. DMSO-d.) 6 ppm: 1.39 (s. 6H), 2.30 (s. IH), 2.61 (br s. 4H). 2. 93 
(m. 4H). 
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<mnm5 9> 

it^^ Ibc (200 mg, 0.44 mmol), :S{b7'of;V' (40 uL, 0.44 oinol) , ^g|A 
imng, 1.32 niBoDODMF^ffi (5 mL) GO-^lOViZMmW-i^Vtz. 

^<trx2 t'/v^m&!.f^M (16 uL X 2) mmammstw^.. s^se^z^/v^ 

^tt!:J:l?@Wi:-rs<k^«J ibd (I73mg. 790 Sr^^fc, 




HN "^^^''^I 



Ibd 



Ibd: 'H NMR (300MHz, DMSO - dg) 6 ppm: 0. 85 (t. J = 7. 4 Hz, 3H). 1.30-1.5 

0 (m, 2H), 1.42 (s. 6H), 2.21 (t. J = 7. 4 Hz, 2H). 2.41 (br s. 4H). 2.69 

(br s. 4H), 3.97 (s. 3H). 7.22 (s, IH). 7.44 (t, J = 9. 3 Hz, IH), 7.83 

(m, IH). 8. 18 (dd, J = 2. 4. 6. 9 Hz, IH), 8. 57 (s, IH), 8.57 (s. IH), 9.8 
6 (br s, IH). 

<mmm6o> 

lbet::^ifeL7t(lE^48JJ), 



MeO "^^^N 
Ibe 

Ibe: 'H NMR (300MHz. DMSO - d.) 6 ppm: 0.85 (d, J = 6.3 Hz, 6H). 1.43 (s, 
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6H). 1.76 (jn. IH). 2.04 (jb. 2H). 2.39 (br s, 4H). 2.70 (br s. 4H). 2.70 
(br s. 4H), 4,02 (s. 3H), 7.22 (s, IH). 7.44 (t. J = 9.0 Hz, IH), 7.84 
(m. IH), 8.19 (m, IH). 8.57 (s, 2H), 9.86 (s. IH). 

5 <mMm6i> 

^-^m 4a (0.44 g. 2.65 amol) Oi^'^ P P :?< ^ y^JK (5 inL)^ac?&Tai$b, 
n tulc 4, 4, 6. 5-x h 7 7« '^A^-l, 3, 2-v^:r o y V (pin-BH) (D 1 M THF ^ 
^ (2.7 mL, 2.7 mmol) Jiii;? RhCl(PPh3)3 (25 mg) SitT 7 

tSM, pin-BH OlM -mmii (2.7 mL, 2.7 nnnol) ^nf^. ^PjJI-SfeSI^ 

10 '<k. pin-BH (DIM THF^J^ (2.7 mL, 2.7 mmol) ^t^fct^, 9 " 1 

Ot:{i;«^ipL. SW7K«rifl;tS:o ii^^&Sri^aif^/pac— r/w (40 mL xl, 10 mL x 
D-CftttlL, «ffiU #fciXfe»4^t«5K(1.08g ){C^l2lg-i!«3 6d (452 mg. 

1.0 mmol)^ PdClj(dppf) • CHjCl^ [dppf = 1,1' -Bis (diphenylphosphino)f erro 
cene] (27 mg. O.OSmmol), 2M ^gfe-j- h y ^i^iMk. (4.5 mlK DMF (6 m 

IS L) itnfLft, rroiS-g-jSl-^ftjJi^, ^^mmogfei^^^[5|liSi!j9 5SL/c#. 8 
Ot:Tl^KSi^^tfc, Si^;?$*M{lMLfc^, 7k (30 mL) ^^Px.. 
Srg^^a:^^l' (30 mL x 3) T'**tti Lfc» =g-«I^^IS?P:fem7k (20 mL) 

Si-rSi: iWi-fS Ibf (115 mg. 25«) *s?ft*ttolt,iUX#^)*Lfc„ ^liiSri^ 
20 3:f^/Pai-7^/W (4 dL) lr^g«?L. Jki^T4N' ifeife/SfBiSJtf'/V (61 uL) SriP 
. x:^?aTU»i?,<a#Lfc„ i5bKife*«5iL, Ibf • mifeig (68 mg. mSfeUt 
b-C»R^55«) «rg{E|tfe«&*t)SCiLT#-fe. 




Ibf 
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Ibf-HCl: 'H NMR (300MHz, CDC1,+D,0) Sppm: 1,50 (s. 6H), 2.70 (s, 3H). 2. 
80-3.60 (m. 8H). 3.97 (s, 3H). 6.67 (d, J = 16. 2 Hz. IH), 6.90 (d. J = 1 
6.2 Hz, IH), 7.12 (t, J = 8. 8 Hz. IH). 7.30 (s. IH). 7.71 (m. IH). 8.02 
(dd. J = 2.4. 6.6 Hz. IH). 8.57 (s. IH). 8.72 (s. IH). 9.70 (br s. IH). 



MeO '^^-<^vr 

ibg 

Ibg: 'H NMR (300MHz. CDCl,) 8ppm: 1.53 (s, 6H), 2.31 (s. 3H). 2.55 (br 

10 s. 4H). 2.65 (s. 3H). 2.84 (br s. 4H). 3.99 (s. 3H). 7,20 (s. IH). 7.52 

(t. J = 7. 9 Hz, IH). 7.74 (br d. J = 7. 7 Hz, IH), 7.78 (br s, IH), 8. OS 
(s, IH), 8,16 (dd, J =2.1. 8.1Hz. iH), 8.69 (s. IH). 

<IISS^J6 3 > . 

-CfoS^b-g-H^s ibh (HZ^ 68%)Sr#fc. 



Ibh: 'H NMR (300MHz. DMSO - dg) 6ppni: 1.43 (s, 6H). 2.16 (s, 3H). 2.37 
20 (br s, 4H). 2.69 (br s. 4H), 3.78 (s. 3H). 3.96 (s. 3H). 6.70 (dd. J = 2 
2, 8.2 Hz. IH), 7.20 (s, IH). 7.28 (t, J = 8. 2 Hz, IH). 7.42-7.55 (m. 2 



i>it^^ Ibg (JR^ 59%) S:^§fco 



MeN ^ 
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H), 8.54 (s. IH). 8.60 (s. IH), 9.72 (br s, IH). 

<mmm6 4. e 5> 

5 Ibi, Ibj IC^^Lfco 

<Mmm6 4> 




Ibi: J|R^ 7854: 'H NMR (300MHz, DMSO - dj) fippa: 1.43 (s. 6H). 2.18 (s. 3 
H), 2.40 (br s. 4H). 2.68 (br s. 4H). 4.00 (s. 3H), 7. 47 (t, J = 9. 2 Hz. 
IH), 7.75 (s. IH). 7.81 (m, IH). 7.88 (s. IH). 8.13 (dd, J = 2. 7, 6. 6 H 
10 z, IH), 8.54 (s. IH), 9.77 (s, IH). 

<mmm6 5> 




Ibj 



Ibj : SSL^ 78%; NMR (300MHz. DMSO - d^) 5 ppm: 1.44 (s, 6H). 2. 56 (br s, 
4H), 2.73 (br s. 4H). 3.73 (s. 2H); 4.00 (s, 3H); 7.47 (t, J = 9.2 Hz, 
15 IH), 7.76 (s. IH), 7.81 (a, IH). 7.88 (s. IH). 8.13 (dd, J = 2.4, 6. 9 Hz, 
IH), 8.54 is, IH). 9.77 (s, IH). 
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unseal 3 ©^I5fetf# e)i^;tT § /f*c2c (700 mg, 1.46 mmol) (Ot^Vi^l^ 
(7 mL) ^fffSr. 0"C~S'CI^^^^, P'^':';^yu*-;V^DU K (125 /zL. 1. 



5 !fe^~>y *'y>'V;i7 7A^ ta-^ h (^ D P^Jx/l'A-/ /-/u) ti#L. '^hHIt 
Sib-a-ife lea (552 mg. 66%) Sr#fe.. 



lea: l|X^68%; 'H NMR (270MHz. DMSO-dg) Sppm: 1.48 (s, 6H), 2.55 (br s. 
4H), 2.74 (br s, 4H), 3.12 (s, 3H). 3.73 (s. 2H), 7.47 (t, J = 9. 2 Hz. 
10 IH), 7.80 (m, IH), 7.85 (s. IH). 8.13 (dd, J = 2. 7. 7.0 Hz. IH) , 8.46 (s. 
IH), 8.62 (s, IH), 10.09 (s, IH). 

<llifi*aj6 7~7 7 > 

15 <mti&mG7> 



Icb: 1R^24%; ^H NMR (300MHz, DMSO-dg) « ppm: 2.20 (s, 3H), 2.40 (br s, 
4H), 2.60 (br s. 4H)., 3. 11 (s, 3H), 3.61 (s, 2H). 7.47 (t. J =• 9. 1 Hz. 
IH), 7.79 (m, IH). 7.86 (s. IH). 8.12 (dd. J= 2.4, 6.8 Hz, IH). 8. 42. (s 
20 IH). 8.60 (s, IH). 10.07 (s, IH). 




lea 




Icb 



CI 
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<mm0i6 8> 




Ice 



Icc: 1K^45*; 'H NMB (300MHz, DMSO-dj) Sppnt 2.59 (m, 4H), 3. 13 (s. 3 
H), 3.63 (m. 6H). 7.47 (t. J = 9.1 Hz. IH), 7.79 {n. IH). 7.89 (s, IH). 
8.13 (dd, J = 2.4. 6.8 Hz. IH). 8.45 (s. IH), 8.62 (s. IH). 10.10 (s, 1 

H). . 




led: 1R^32X; 'H NMR (300MHz. DMSO-d.) 5ppjn: 1.55 (s. 6H). 2.40 (m, 4 
H). 3.00 (n.. 4H). 3.12 (s. 3H). 7.47 (t. J = 9.0 Hz. IH), 7.79 (m. IH). 
7.88 (s, IH), 8.12 (br d. J = 6.3 Hz. IH). 8.45 (s, IH). 8.62 (s. IH). 1 
10 0. 10 (s, IH). 




JSC 



Ice 



Ice: 1151^49%; >H NMR {300MHz, DMSO-d J 6 ppm: 2.26-2.80 (m, 8H). 3.11 

(s. 3H). 3.58 (br s. 4H), 7.44 (t, J = 8. 9 Hz. IH). 7.79 {m, 2H). 8.11 

15 (b, 2H), 8.43 (s. IH). 8.58 (s. IH), 10.06 (s, IH). 
<Slffi^j7 1> 

85 



'WO02/diB6445 



.Page.SSof 154 



WO 02/066445 



PCT/JP02/01575 



MeN 




Icf 



Icf: 1CI$64?4; 'H NMR OOOMHz. DMSO-dj) 6 ppm: 1.02 (s, 6H), 2.05 (s, 3 
H). 2.18 (br s, 4H). 2.51 (br s. 4H). 3.06 (s. 3H), 5.89 (d. J, = 12.9 Hz. 
IH), 6.67 (d. J = 12,9 Hz, IH), 7.47 (t, J = 9.0Hz. IH), 7.81 (m. IH), 
5 7.95 (s. IH), 8.14 (br d, J = 6.5 Hz. IH). 8.34 (s. IH), 8.60 (s. 1»). 9. 
99 (s, IH). 



<mmm7 2> 




MeN. 

leg: 4X^62%; 'H NMR .(270MHz. DMSO-d.) fi ppm-* 1.46 (s. 6H). 2. 20 (s, 3 
10 H).2.43 (br s. 4H), 2.71 (br s. 4H), 3.10 (s. 3H). 7. 46 (t, J = 9. 2 Hz. 
IH). 7.79 (m, IH). 7.82 (s. 1H),.8.13 (dd, J = 2.4, 6.8 Hz. IH), 8.41 (s. 
IH). 8.60 (s. IH), 10.06 (s, IH).. 

<mMm7 3 > 




1 ch 



15 Ich: liX^29?i; 'H NMR (270MHz. DMSO-dg) 5 ppm: l.OI (t, J = 7.3 Hz. 3H). 
1.46 (s, 6H). 2.35 (q, J = 7. 3 Hz. 2H) , 2.50 (br s. 4H). 2.72 (br s. 4 
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H). 3.09 (s. 3H), 7.46 (t. J = 9. 2 Hz, IH). 7.81 (br s. .2H). 8.12 (dd. J 
= 2.4. 6. 5 Hz, IH), 8.38 (s, IH), 8.59 (s, IH), 10.04 (s, IH). 

<mmm7A> 



Id 



loi: M56%; *H NMR (270MHz, DMSO-d,) 6 ppm: .1.45 (s,. 6H), 1.82 (m, 2 

H) , 2.36 (s, 3H), 2.70 (m, 4H). 2.91 (m, 4H). 3.06 (s. 3H). 7.45 (t. J 

= 9.2 Hz. IH). 7.77 (br s, 2H), 8.11 (br d, J = 7.0 Hz, IH). 8.29 (s, 1 
H), 8.55 (s, IH). 9.98 (s. IH). 




Icj: 11X^46%: 'HNMR (270MHz, DMSO-d,) 5 ppm: 1.49 (s, 6H), 1.71 (m. 4 
H) , 2.03 (m. 2H) , 2.19 (s, 3H). 2.34 (s; 3H). 2.85 (br d J = 11.3 Hz. 
2H), 3.00 (m. IH). 3.(37 (s. 3H). 7.46 (t. J = 9. 2 Hz. IH). 7.73 (s, IH), 
7.80 (m, IH), 8.12 (br d, J = 6. 8 Hz. lH). 8.34 (s. IH), 8.58 (s. IH). 
10.02 (s. IH). 

<mMm7 6> 




IcK 
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Ick: l|X#24*; NMR {270MHz, DMSO-dj) 6ppm: 2.17 (s, 3H). 2. 36 (br s. 

4H> . 2.50 (br s. 4H) , 2.69 (m, 4H). 3,10 (s. 3H), 7.46 (t, J = 9.2 Hz. 

IH). 7.80 (br s, 2H), 8.13 (dd. J = 2. 4. 6.8 Hz. 1H), .8.42 (s, IH), 8.5 
9 (s, IH). 10.06 (s. IH). 

<n-mm7 7> 



MeO 




Id 



Icl : IR^31% ; 'H NMR (270MHz. DMSO-ds) «ppni: 1.47 (s. 6H). 2.87 (t, J 
= 6.6 Hz. 4H), 3.11 (s. 3H) , 3.26 (s. 6H) . 3.25-3.51 (n. 4H). 7.47 (t. 
10 J = 9. 2 Hz. IH), 7.80 (m, IH) . 7.84(s, IH). 8.13 (dd, J = 2.7. 7.0 Hz. 
IH), 8.45 (s. IH). 8.62 (s. IH), 9.40-9.60 (br s. IH), 10.09 (s, IH). 

<mmm7 s > 

1) 5-:f n ^-4 -=.Yu7yV ^s-z^Wt (#M 2000-169451 1^12®) (S. 65 g. 
15 21.7 mmol) \zmfSi^^^J^7 t 'Jy (4.51 g. 43.3 mmol) JSit)^;* K^i^a: 

^y-Zl^ (60 mL) ^Mt. 4ltW3g«E$*fc. BL^M^m 200 mUCfiZt. 

-CT^^m^. vrmm^mmi^. 7K-cj5t?^Lfc„ mmr^^L. 6-7'p*-7- 

=: h u ~2H-^^V ]} - 4 - :t > (5. 21g, 64%) Sr#fc„ p ^-7-= h 
a-2H-^i-:/ V y- ^- (1.34 g, 5.0 mmol) <Z) h yl-^i y^r^ (20 mL) 
20 iZ^^i^MitVy (0.70inL, 7. 5 mnol) i$ HX^i^^ V ^ ^ ^^'^^^^^^T 

y (1.29 mL. 7.5 mmol) SrJqx.x SO-C, 5\^f^imLTc, Mt? 3 - ir a ti 
-A-y/l'±vi7^})y (1.09 g, 7. 5 mmol) <D y( )/ Zf n / - ;vmm (5 
mL) ^AflX., -Mi^Llt, 5LltM^--^i-y (30 ml) 30 
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^a"T?a#m^ ^^amm^. n^Lit, z.(Dit-^m^m7tm a.io g. 20.0 

mmol), lN:»Si (10 ml), *5 J;!;^:^ / -/i^ (30 mL) 1 W^^&B 

Bo'c-e lN*i^^t;-^ v y do mu SrJbnx: 3o ^iwft#^. 

h y (10 mL) VMSc 6 - T'ta * - Af« - (3 - cJ' a n - 4 - 7/1';^- o 7 31 
-4,7- ^:^yy Vi^T^^' (5' ) (987 og, S4») Sr#^o " 



5' : 'H MUR (300MHz, DMSO-ds) Sppm: 6.24 (br s. 2H), 7.00 (s, IH), 7.4 
2 (br t. IH). 7.79 (br s, IH). 8.17 (br s. IH). 8.43 (s, IH). 8.68 (s, 
IH), 9.64 (s. IH). 

V\ AT*- (3 - a D - 4 - yfV-^ n 7 a; c::^'^) - 6 - [3 - P< ^71^ - 3 - (4 - P< 
/U- 1 - t°-<7i^-/W) - 1 - :/5' = >'l']-4,7-df^-yy Vv^T^ (2a' ) 
(JR#68%) Sr#fc. 



2a* : NHR (300MHz, DMSO-dg) 8 ppn: 1.47 (s, 6H), 2.67 (s, 3H), 5.99 
(s. IH). 6.90 (s. IH). 7.38 (t. J= 9.2 Hz, IH), 7.80 (m, IH), 8.15 (dd, 
J = 2.6. 6.8 Hz. IH). 8.37 (s, IH), 8.44 (s. IH). 9.66 (br s, IH). 





H2N 



3) 2a' (200 ng. 0. 44 mnol) © k* y V^?^ (4 jnL) (C?* ^ 
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ny K (80 itiL, l.Onmol) irMjt.M'V H^^tStWL. :^ ^ l^:^/Uit^=.;U^ 
K (80 /iL, l.Ommol) Sr^Ptfc, -mtHW^. $ f>»Cp» ^ y;^/W*:=yl^^ 
ny K (80 fit, 1.0 nmol) «r»Px: 6 tfc. TtCifcAn. 

(30m Lx 2) TffiWL, iiffiLfc„ ^# tixfcSi^^r T-fe h ^ h y -'i'-e?ii5fe. 

Umhit^m leg' (145. Bg. 55%) ^#fc. 




leg' : TOF Mass: u/z = 609 [M+l] ; 

'H NMR (300MHz, DMSO-d.) fippm: 1.41 (s, 6H). 2.11 (s, 3H), 2.33 (br s, 
4H), 2.66 (br s. 4H), 3.61 (s. 6H), 7.46 (t. J = 9. 1 Hz. IH), 7.78 (m. 1 
H), 8.02 (s, IH), 8.11 (m. IH), 8.66 (s. IH), 8.74 (s, IH), 10.20 (br s. 
IH). 

<mmm7 9> 

-g'J5gfi»l2©:&fcT#P)nfcT$ /{1: 2a (453 mg. 1.00 minol). i-yt'^/U^^ 
:^Pf;^-:/Sfe^P7-l' K (152 ng, 1.20 bboI), hi) ^'^Jl^T (167 p.L. 1. 
20 mmol) <D DMF (4. 5 al)mmi:MUV 19 f^m. ^hiZ. AQ'CV 6 mmB^ 

fi:;s^«rsw* (100 bl) fcfcft, mwt^^^^ (100 mL X 2) -ettffl L;t„ 

fitc^^M^m^^MTk (100 idL X 2) -c^5fe^LM7KM■:^ h V ^J^-^^m^^, 
ifi\:.'kllla laf (120 Bg, 22%) ^^ffee 
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MeN 




laf : 'H NMR (300MHz, DMS0-d6) 8 ppm: 1.46 (s, 6H). 2.12 (s. 3H) . 2,1 
7 (s. 3H) . 2.38 (br s. 4H), 2.67 (br s. 4H). 2.74-2.83 (m, 4H), 7.46 (t. 
/ = 9.0 Hz. IH). 7.80-7.85 (m. 2H), 8.17 (dd, / = 6. 9. 2.4 Hz. IH). 8.6 
2 (br s. 2H), 9.66 (s, IH). 10.03 (s. IH). 



<^«i0y8 0> 

^^0il2OD:)^fe-C#e>tbfcr 5>'i^c2a (452 mg. 1.00 mmol), TY^yB (1 
26 m. 1.50 mmol), (423 mg. 5.00 amol) . HATU (701 jng, 1..84 mmol) ® 

DMF (1.0 mU ^^K$:^ta-t?20«^#Lfc, mmM^-^T^ (100 mL) {tfclt. 
S^K3i9^/KS0 mL X 2)-CttWbrc. # 6,Hfc5r«ll *t&fP±«l* (50 niL x 2) 

l^?fc-r5wi:-e@ 6^i:i-5* 3'7'y V^^t-g-^lag (71 mg, 14%) Sr^;fc* 
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lag: 'H NMR (300MH2. DMSO-dg) 5 ppm: 1.45 (s, 6H), 2,06 (s. 3H). 2.15 
(s, 3H), 2.37 (br s, 4H). 2:67 (br s, 4H). 7.46 (t, / = 9.0 Hz. IH), 7. 
81-7. 85 (n. 2H). 8.19 (dd, / = 6.3, 1.8 Hz, IH), 8.54 (s, IH), 8.63 (s, 
IH), .9.98 (s, IH), 10.26 (s, l.H). 

5 

<^mm8 1 > 

■a-^^j2©;6r»'C#6ir/5:T^/*(C2a. (452 mg, l.OOnmol), Jtr^V^f^-^ 
- (220 mg, 2.61 mool) (DhJ>:t^y (15 mL) iS^^^MTI. 5 ll?PKili!(g$-&fc. 

10 t-t:i>:lti ^y^V '^^it-^^iah (no mg. 20%) Sr#fc<, 




lah: 'H NMR (SOOHHz. DMSO-dg) 6 ppm: 1.46 (s, 6H), 2.21 (s, 3H). 2.27 
(s, 3H), 2.44 (br s, 4H). 2.67 (br s, 4H), 3.17 (s. 2H). 7,45 (t. / = 9. 
3 Hz, IH), 7.78-7.83 (m.. 2H), 8,14 (dd. / = 6. 9, 2.4 Hz, IH), 8.60 (s, I 
15 H), 8.71 (s, IH), 9,93 (s, IH), 10.01 (s, IH). 

<mMm8 2> 

'^M2 0:^mt^'^htl1tri/i^2a (452 Bg, 1.00 amol), i^T/m&t 
(425 mg, S.OO mmol), a^^/VT ^ V (209 nl, 1.50 budoDx EDC (288 og, 
20 1.5 nuDol) ©DMF (5.0 mL) 14 f^|ig«i*|i Lfco SfSfflSSrfiWTK 

(100 mL) {Lhn. (50 idL x 2) "CttttiLfCo # f>nfcWM Sr^fP 

^^tK (50 mL X 2) "Ci^cj^ Lil7Kfi!KSfe-^ !^ Atf^SM, JgcHT^j^^W* 

^ ^/-/V:&>e>II^^L, gfi<jii-s*->7'y>'^^{t:-a'1^Jiai (189 mg. 
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37%) 




^ la! 



lai: »H NMB (300MHz, DMSO-d^ « ppm: 1.46 (s, 6H), 2.34 <s, 3H). 2.64 

(br s, 4H). 2.74 (br s. 4H), 4.14 (s, 2H). 7.46 (t, / = 9. 0 Hz. IH), 7. 

80-7.86 (m, 2H). 8.19 tdd. / = 6. 6. 2.1 Hz. IH). 8. 59 (s. IH), 8.64 (s. 
IH). 10.10 (s, IH), 10.31 (s. IH). 

<II«I«1J8 3> 

■a-J*^2©*fet?#t>ixfcT5y'Hs:2a (905 mg. 2.00 mmol), 2-^i3oai^ 
y7^;Vits=ijVif uy^ Y (840 /iL, 8. 00 amol) ©tfyS^V (S. 0 mL) ^^^^ 

ffiT i^Pfl«*^Ufco SJS«*«ain:ftifi7K (200 mL) S^ift^f^/i' (200 

bL X 2) -ctttllLfc, #e,tufcJ^mJiSr«afn^^3!K(300 ml x 3) -c?^}^LM7K 

-/v) IC^^ L, i 6<J i: f 5 * y :^ y V /{b-g-ife la j (9 mg, 0. 8%) 



laj: NMR (300MHz. DMSO-d,) 5 ppm: 1.46 is, 6H). 2.29 (s, 3H), 2.55 
(br s. 4H). 2.77 (br s. 4H). 5.75 (s. IH), 5.91 (d, /» 9.9 Hz, IH). 6. 
01 (d, / = 16.5 Hz. IH). 6.85 (dd. / = 16.4. 9.9 Hz). 7,45 (t, / = 9. 1 
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10 



Hz, IH), 7.74-7.83 (m, 2H), 8.13 (dd, / = 6.8, 2.2 Hz, IH), 8.35 (s, IH). 
8.57 (s, IH), 10.00 (s, IH). 



<lligM8 4-8 7> 

i3it/|l^i69il3-2)©J^^fe^C^^V^. {t^tSa lak ~ lao «r-^^Lfc (Scheme 6). 
Scheme 6 



(^tt", RMto-OMe, ffl-CN,p-NMe, ,JB-Me^©tg^S^^-r« ) 



<|laB«l8 4> 
($l^40%)o 



15 lak: 'H NMR (300MHz, DMSO-d,) 6 ppm: 1.42 (s, 6H). 2.15 (s. 3H), 2.35 
(br s, 4H),'2.63 (br s, 4H), 3.78 (s, 3H), 5.83 (dd. J = 10.3.. 1.7 Hz, 
IH), 6.32 (dd, J = 17.0, 1.7 Hz, IH). 6.57 (dd, J = 17.0. 10.1 Hz, IH). 
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6.72 <dd. J = 7.8, 2.2 Hz, IH). 7.29 (t, J = 8. 2 Hz, IH), 7.48-7.55 (m, 

2H). 7.81 (s. IH), 8.60 (s, IH), 8.71 (s. IH). 9.81 (s, IH), 9.83 (s. 
IH). 

5 <^ffi^J8 5> 
Lfc (i|5l*ll%)o 



lal: 'H NMR (300MHz, DMS0-d6) 8 ppm: 1.43 (s, 6H), 2.14 (s, 3H). 2.34 
10 (br s, 4H). 2.63 (br s. 4H). 5.84 (dd, /= 10.3. 1.5 Hz, IH), 6.33 (dd, 
/= 17.1. 1.5 Hz, IH), 6.58 (dd, /= }7.0, 10.1 Hz, IH). 7.57-7.64. (n. 



8.71 (s, IH), 9.88 (s. IH), 10.12 (s, IH). 

15 <nmmB6> 

lam icm^Ltz (» 72%)o 




2H), 7.85 (s. IH), 8.16 (d, / = 7. 1 Hz, IH), 8.42 (s, IH). 8.67 (s. IH), 



0 




lam: 'H NMR {270MHz. DMS0-d6) fi ppm: 1.42 (s, 6H). 2. 14 . (s, 3H), 2.35 
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(br s, 4H), 2.63 (br s, 4H), 2.90 (s. 6H), 5.82 (br d. / = 10.0 Hz, IH). 
6.31 (br d, / = 17.0 Hz, IH). 6.57 (dd. / = 17.0. 10.0 Hz. IH). 6.76 (d. 
/ = 9.2 Hz. 2H), 7.56 (d, / = 9. 2 Hz, 2H). 7.75 is, IH), 8.46 (s^ IH). 
8.63 (s. IH). 9.70 (s. IH), 9.82 (s.' IH). 

5 

<nmm8 7> 

63%) „ 

HN,^N ... 

A Ian 

10 Ian: 'H NMR (270MHz, DMS(>-d6) 5 ppm: 1.42 (s, 6H). .2. 14 (s, 3H), 2.34 
(br s. 7H). 2.62 (br s. 4H). 5.83 (dd, / = 10.0. 1.9 Hz. IH). 6.31 (dd. 
/ = 17.3. 1.9 Hz, IH), 6.58 (dd. / = 17.3. 10.0 Hz. IH). 6.96 (d, / = 
7.0 Hz, IH). 7.27 (m, IH), 7.63 (br s. 2H). 7.80 (s. IH). 8.57 (s. IH). 
8.70 (s, IH). 9.81 (s, IH). 9.84 (s. IH). 

15 

<IIM8 8> 

^^mi IVmmhithV yi^-h^ 6e (l.OO g. 2.15 mmol) , iSXXMi^-^lfO 
4b (395 mg, 2.58 mmol), hya:f-;l.r?> (16 mL), DMF (4 niL) 

!Si%. mmumt\>'^^i^^m^T&Ltz'^. g^sfe/-?5v?!>A(n) (48.2 mg) *3 

20 i:xyh])73i=:i/ut^:x.7^y (67.9 fflg) sot:-? 5 ^^m.W\^fCo W^BE. 

rmmv. mmiz 5?5sw7ki:«afq^m7KSr»i]x.KK3:^/v-ettwtfco 

. W8t. THF- TKi ^^h-^^U y'f^)^^i^% Ibk (434 mg. 43%) Sr 
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Ibk 

Ibk: IH NMR (270 WAi. CDC13) fippm: 1.51 (s. 6H), 1.53 ( t. J = 7.0 Hz, 
3H). 2. 80 <m. 4H). 3.80 (m. 4H). 4.18 (q, J = 7.0 Hz, 2H), 7.17 (s. IH). 
7.17 (t, J = 8.8 Hz, IH), 7.40 (br s, IH). 7.54 (m, IH), 7.92 (s. IH). 
5 7.95 (dd, J = 2. 6, 6.3 Hz, IH). 8.68 (s, IH). 



<WknS 9~1 1 1 > 

Ibl -ibah Sr^fifeL^Co \t^m<^mmtumi5X.-a%-<-:^ vji^f-^^ 

10 eiTt-Bi-o 
<*JilM8 9> 

Ibl 

Ibl (JlX^ 70»): IH NMR (270 MHz. CDC13) 5 ppm: 1. 51 (s, 6H), 1.51 (t, J 
= 7.0 Hz. 3H). 2.43 (s, 3H). 2.82 (t. J = 6. 1 Hz. 2H), 3.39 (s, 3H) , 

3.S4 (t. J = 6.1 Hz. 2H), 4.17 (q, J = 7.0 Hz, 2H). 7.15 (s. IH). 7.16 

15 (t, J = 8.8 Hz. IH), 7.52 (br s, IH). 7.56 (m. IH), 7.92 (s. IH). 7.95 
(dd, J = 2.7, 6.5 Hz, IH). 8.66 (s, IH). 

Ibm 
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Ibm (JtK^ 53»): IH NMR (270 MHz, CDC13) 6 ppm: 1.51 (s, 6H), 1.53 (t. J 
= 6.9 Hz, 3H), 2.42 (s. 3H). 2.59 ( t, J = 6. 5 Hz. 2H), 3. 01 (t, J = 6.5 
Hz. 2H), 4.21 (q, J = 6.9 Hz. 2H), 7.16 (t. J = 8.8 Hz, IH). 7.18 (is, 
IH). 7.54 (br s, IH), 7.56 (m. IH), 8.00 (dd. J= 2.6, 6.3 Hz, IH), 8: 12 
(s. IH), 8.67 (s. IH). 

<mM0l9 1> 



Ibn (llX$ 55%): IH NMR (270 MHz. CDC13) 6 ppm: 1.40-1.60 (m, IIH), 1.60- 

1.75 (o, 4H). 2.74 (m. 4H), 4.19 (q, J = 6. 9 Hz. 2H). 7.17 (t, J = 8.6 

Hz. IH). 7.17 (s, IH), 7.34 (br s, IH). 7.52 (m, IH). 7.91 (br s, IH). 
7.95 (dd, J= 2.7. 6.5 Hz, IH), 8.67 (s, IH). 

<mMM9 2 > 



ibo-nHci [ibo ^^i^ (1 : 2) m^m^^T^^ (3 ^ 

ft) ■CltSfeiS'fkL/ci] (n = 3 tLXM 41%): IH ^MR (270 MHz. CDC13) d 
ppm: 1.48 (t, J = 6. 9 Hz. 3H), 1.82 (br s, 6H). 2.89 (s, 6H). 2.92 (br s, 
3H). 3.70 (br s), 4.30 (q. J = 6.9 Hz. 2H). 7.47 (s, IH). 7.55 (t. J 




Ibn 




1bP 
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=9.0 Hz, IH). 7,83 (m, IH). 8.11 (dd. J = 2. 6. 2. 7 Hz. IH), 8.94 (s. lH). 
9.52 (br s, IH). . 

<M1&m9 3> 



Ibp (IR^ 48X): IH NMR (270 iSHz, DMS0-d6) «ppm: 1. 43-1.47 (m, 3H). 1.43 
(s, 6H), . 2. 15 (s. 3H). 2.37 (br s. 4H), 2.71 (br s, 4H), 4.21 (q. J = 
6.8 Hz, 2H), 7. 17 (s, IH). 7.44 (t, J = 9.2 Hz, IH), 7.82 (m, IH), 8.20 
(dd, J = 2.7, 7.0 Hz, IH), 8.55 (s. IH), 8.56 (s, IH). 9.84 (s. IH). 



Ibq 23%) : IH NMR (270 MHz. CDC13) 8 ppm: 1. 52 (t, J = 7. 0 Hz. 3H) , 

i.SS (s, 6H). 1.79(m. 4H). 1.97 (m, 2H), 2.25 (s. 3H) . 2,45(s. 3H). 2.90 
(m, 2H), 3.01(m. IH), 4.19 (q. J = 7. 0 Hz. 2H), 7.17 (t, J = 8. 8 Hz, IH). 
7.17 (s. IH). 7.36 (br s. IH), 7.53 (n, IH). 7.86 (s, IH), 7.94 (dd, J = 
2.7, 6.5 Hz. IH), 8.67 (s, IH). 

<nMm9 5 > 




Ibp 



<mmm9 4> 




Ibq 
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Ibr 



Ibr (liK^ 55%): IH NMR (270 MHz, CDC13) 6 ppm: 1. 00-1. 20 (m. 6H). 1.40- 
.1.60 (m, 9H), 2.80 (q, J = 7. 0 Hz, 4H). 4.18 (q. J = 7. 0 Hz, 2H), 7.16- 
(t, J = 8.8 Hz, IH). 7.16 (s. IH), 7. 38 (br s, IH) , 7. 51 (m, IH), 7. 8S (s, 
S IH). 7.94 (dd. J = 2. 7. 6.5 Hz, IH), 8.66 (s, IH). 



<mi&m9 6> 




HN 
lbs 



lbs (lIX^ 3154): IH NMR (270 MHz. CDC13) 8 ppm: 1.53 (s. 6H), 1.53 (t. J 
10 =7.0 Hz. 3H). 2. 73(in, 4H). 2.88 (m, 4H). 3.53 (s, 2H). 4.19 (q, J = 7. 0 
Hz, 2H). 7.13 (t. J = 8.9 Hz. IH). 7.13 (s. IH). 7.39 (br s. IH), 7.53 
(m. IH), 7. 93 (s. IH). 7.95 (dd. J = 2. 7, 6.8 Hz. IH), 8.67 (s.. IH). 



IS 




Ibt (iRJp 14%): IH NMR (270 MHz. CDC13) 6 ppm: 1.26 (m, IH). l.SO (o, 
2H), 1.53 (t, J = 7. 0 Hz, 3H), 1. 77(id, 5H). 2.17 (m. 2H), 2.32 (s. 3H). 
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2.57(br s. 4H). 2.88(br s. 4H). 4.19 (q, J = 7.0 Hz. 2H). 7.15 (s. IH). 
7.17 (t, J = 8.9 Hz. IH). 7.65 (m, IH). 8.01 (m, 2H). 8.17 (s. IH), 8.6S 
(s. IH). 

5 <^mm9 8> 

Ibu 

Ibu 48%): IH NMR (270 MHz, CDC13) 5 ppo: 1.52 (s, 6H), 1.52 (t, J 

= 7.0 Hz. 3H). 2.96 (t. J = 6. 8 Hz. 4H). 3.37(s. 6H). 3.51 (t. J = 6. 8 
10 Hz. 4H). 4.18 (q. J = 7.0 Hz. 2H). 7.16 (s. IH). 7.17 (t. J = 8.9 Hz. 
IH). 7.44 (br s. IH). 7.56 (m. IH), 7.90 (s. IH). 7.96 (dd. J = 2.7. 6.8 
Hz, IH). 8.66 (s. IH). 

Ibv 

15 Ibv mm 23%): IH NMR (270 MHz. DMS0-d6) 5ppa: 1.44 (m, UH). 1.77 (m, 
2H). 2.35 (m. 2H). 2. 99 (m. 2H). 3.40-3.50 (m. IH). 4.21 (q. J = 7. 0 Hz, 
2H). 4.58 (d. J = 4.3 Hz. 1H).7.17 is. IH). 7.43 (t. J = 9-2 Hz. IH). 
7.84 (m. IH). 8.20 (dd. J = 2.7. 6.8 Hz. IH). 8.54 (s, IH). 8.56 (s. IH), 
9.83 (s. IH). 



20 
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<mi&0^i oo> 



Ibw 

Ibw (ItZS^ 5054): IH NMR (270 MHz. CDC13) Sppm: 1.50 (s, 6H),1.52 (t, J = 




6.8 Hz. 3H). 1.88 (ra. 2H). 2.37 (s. 3H). 2.65(m. 4H). 2.97 (m. 4H). 

4.18 (q, J = 6.8 Hz. 2H) . 7.15 (s, IH). 7.16 (t, J = 8,9 Hz. IH). 7.56 

5 (o. IH). 7.72 (br s. IH). 7.96 (dd. J = 2.7. 6.8 Hz. IH). 8.01 (s. IH). 
8.65 (s, IH). 

<mmm i o i > 



= 7.0 Hz. 3H). 2.49 (m. 4H). 2.58 (t. J = 6. 1 Hz. 2H). 2.99 (t. J = 6. 1 
Hz. 2H). 3.68 (m. 4H). 4.20 (q, J = 7. 0 Hz, 2H). 7.17 (t. J = 8.9 Hz. 
IH). 7.18 (s. IH). 7.48 (br s. IH). 7.54 (m, IH). 7.92 (s. IH). 7.94 (dd. 
J = 2. 7. 6. 8 Hz, IH) . 8. 68 (s, IH) . 

15 

< ^MM 1 0 2 > 




10 Ibx (»!Z^ 5954): IH NMR (270 MHz, CDC13) 6 ppm: 1.51 (s. 6H), 1.53 (t, J 
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Iby (IR^ 76%): IH NMR (270 MHz, CDC13) .Sppm: 1.23 (t, J = 7.0 Hz, 6H). 
1.50 (t, J = 7,0 Hz, 3H), 2.29 (s. 3H). 2.50-2.60 (br s. 4H), 2.89 (br s. 
4H). 3.57-3.82 (m. 8H). 4.16 (q, J = 7.0 Hz. 2H), 7.11 (s. IH), 7.lS(t, 
. J = 8.9 Hz, IH). 7.62 (m, IH), 7.99 (dd, J = 2.7,. 6.8 Hz. IH). 8.27 (s, 
5 . IH), 8.30 (s, IH), 8.62 (s, IH). 



<III6^1 0 3 > 




Ibz (IR^ 6i%): IH NMR (270 MHz. CDC13) 5ppm: 1.14 (t. J = 7. 0 Hz, 3H), 
10 1.52 (s. 6H). 1.53 (t, J = 7.0 Hz, 3H), 2.46 (q. J = 7.0 Hz, .2H), 2.50- 
2.60 (br s, 4H). 2.88 (br s. 4H), 4.19 (q, J = 7.0 Hz, 2H), 7,14 (s. IH). 
7.16(t, J = 8.9 Hz, IH), 7.67 (m. IH), 8.00 (dd, J = 2. 7. 6.5 Hz, IH). 
8.17 (br s. IH). 8.24 (s. IH). 8.64 (s, IH). 

15 <mmmio4> 




1baa 



Ibaa (JR^ 76%): IH NMR (270 MHz, CDC13) 6 pptn: 1.49 (t. J = 7. 0 Hz, 3H). 
1.51 (s, 6H). 2.10 (s, 3H),2.74 (m, 4H), 3.53 (n, 2H). 3.68 (m. 2H). 
4.14 (q, J .= 7.0 Hz. 2H), 7.15 (s. IH) , 7. 16(t, J = 8. 9 Hz, IH). 7.58 (m. 
20 IH). 7.92 (br s. IH). 7.96 (dd. J = 2. 4, 6.5 Hz. IH), 7.98 (s. IH), 8.66 
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(s, IH). 



<mtiimi os> 




Ibab 



•5 Ibab 47%): IH NMR (270 MHz. CDC13) 6 ppm: 1.14 (t. J = 7. 0 Hz. 3H). 

1.50 (s. 6H). 1.52 (t,. j = 7.0 Hz. 3H). 2.68 (m. 2H). 2.75 (q. J = 7. 0 
Hz, 2H), 3.13 (m. 2H), 3:71 (s, 3H), 4.19 (q, J = 7. 0 Hz, 2H). 7. 16 (s, 
IH), 7.16(t. J = 8.9 Hz, IH), 7.68 (m, IH), 7.79 (br s. IH), 7.98 (dd. J 
= 2.7. 6.5 Hz, IH), 8.10 (s, IH), 8. 67 (s. IH). 



Ibac mm 8%): IH NMR (270 MHz. CDC13) -fippm: 1.53 (t, J = 7. 0 Hz, 3H), 
2.30 (s, 3H), 2.49 (br s. 4H), 2.64 (br s, 4H), 2.73 (m, 4H), 4.21 (q, J 
15 =7.0 Hz. 2H). 7.16 (s. IH). 7.l7(t. J = 8. 8 Hz, IH). 7.54 (m, IH), 7.58 
(br s. IH). 7.95 (dd, J = 2. 7, 6.5 Hz. IH), 7.97 (s, IH), 8.65 (s. IH). 

<^Jfi0'!llO7> 



<n^mi 0 6 > 




Ibac 



20 
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i-O^ci 



Me02SN^ 



N 



Ibad (JlX^ 65%): IH NMR (270 MHz, DMS0-d6) 8 ppm: 1.44 (t, J = 7.0 Hz. 
3H), 1.47 (s, 6H), 2.83 (br s, 4H), 2.89 (s, 3H), 3.17 (br s, 4H), 4.22 
(q, J = 7.0 Hz, 2H), 7.18 (s, IH), 7.44 (t, J = 9. 2 Hz, IH), 7.82 (m, 
5 IH), 8.20 (dd, J = 2. 7. 6. 8 Hz, IH), 8.57 (s, 2H), 9.83 (s, IH). 

<mmm i o s > 



Ibae (JtX^ 39%): IH NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (s, 6H),1.46 (t. 
10 J = 7.0 Hz, 3H), 2.50 (br s, 4H), 2.54 (t, J = 5.9 Hz, 2H), 2.67 (t, J = 
5.9 Hz, 2H), 2.73 (br s, 4H), 4.21 (q, J = 7. 0 Hz, 2H), 7.18 (s, IH). 
7.44 (t. J = 9. 1 Hz, IH), 7.82 (m, IH), 8.20 (dd, J = 2. 7, 6.8 Hz, IH), 
8.57 (s, 2H), 9,84 (s, IH). 

15 <llifi^»|10 9> 




1bae 
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Mel 



Ibaf 



Ibaf (IR^ 49%): IH NMR (270 MHz, 0MSO-d6) Sppm: 1.45 (o, UH).1.89 (id, 
2H), 2.40 (m. 2H), 2.98 (m, 2H), 3.16 (n. IH), 3.23 is. 3H). 4.22 (a. J 
= 7.0 Hz. 2H). 7.18 (s. IH). 7.44 (t. J = 9.2 Hz, IH), 7.83 (a, IH). 
5 8.20 (dd, J = 2. 7. 6. 8 Hz, IH), 8.55(s. IH). 8.56 (s. IH). 9.83 (s. IH). 

<mmmi i o > 



Ibag (IR^ 64«): IH NMR (270 MHz. DMS0-d6) 8 ppm: 0.97 (t, J = 7.0 Hz. 
10 6H), 1.42 (t. J = 7.0 Hz, 3H), 1.71 (o. 4H). 2.15 (s. 3H), 2.35 (br s, 
4H). 2.69 (br s. 4H),4.21 (q. J = 7. 0 Hz, 2H), 7. 17 (s, IH). 7.44 (t, J 
= 9.2 Hz, IH). 7.81 (a, IH), 8.17 (dd, J = 2. 7, 6.8 Hz, IH), 8.54 (s, 
IH). 8.55 (s, IH), 9.87 (s, IH). 

15 ,<mMmi 1 1 > 




Ibag 
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Ibah 

Ibah (W 29%) : IH NMR (270 MHz, DMS0-d6) 5 ppm'. 1.43 (s. BH). 1.45 (t. 
J = 7. 0 Hz, 3H), 2.42 ^2.52 (m. 4H), 2.44 (t. J = 6, 8 Hz, 2H), 2.71 (br 
5 s. 4H), 3.22 (s. 3H). 3.41 (t, J = 5. 8 Hz, 2H),4.21 (q> J = 7. 0 Hz, 2H). 
' 7.17 (s. IH), 7.44 (t. J = 8. 9 Hz, IH), 7.83 (m. IH), 8.20 (dd, J = 2. 7, 
7.0 Hz, IH), 8.56 (s, IH), 8.57 (s, IH), 9.84 (s, IH). 

<^^'&] 1 8 > hV 7/]^ti3 pi ^T^/ViS^ ygi^ 7 - 31 b # V-4 " [3- (3 - t K 

(6f) o-a-fife 

4-:5'Dn-7-:r.h'¥->-6 - ^-T^yV :^:^'r (400 mg, 1.50 

. mnol) JJl-r y:/a/'«/-;W (10 inL)-i;»^ n p> ^ (2 oL) ^t^T^mWl^W 
4 - (3-T ^ / 7 * ^yu) -2- ?t 5";V-3-7'5" V-l-:i— /V' (290 mg. 1. 65 

15 mmol) ^in^fc, -m^^^^^^y (60'inL) «riqx.a«eufcp ^^gt-f v:^ 

(10 mU-i^^oPp'^^' (2 mL) S:»B;tfc^x ^=¥f->' (30 mU 
S:6^o< »)?g5Tb, *?&T 15 5^SIJfti$Lfc. 4fi&#)<lrM®^ ^ffT^iib, 
^ (7 - 31 h - 4 - [3- (3 - fc Ko ^^^-3 - ^/V - 1 - y^^i^/l^) 
7- ^ y ] . 6 - dr:>->^ y (547 mg, 83%) ^rUfePf^Si: LT^tfc. 

20 :L(03Ljt.7^,v^ (513 mg. 1.16 mmol) (5 mL) l^l^J^U, 28%7> 

^^TH^ (1 mL) «:i(lx:^m-C»^«|!Lfc, zK (10 »iL) ^Srinx. 30 ^fi^ 

l_y^-/^)7^l=/^r5y]=¥:^>'y :^-6-;J-wi' (392 ng, 93J4) 
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Btcy 



HO. 




,OH 



IH NMR (270 MHz. DMS0-d6) fippm: 1.44 (t, J = 7.0. Hz, 3H), 1.48 (s, 6H). 
4.24 (q. J= 7.0 Hz, 2H), 5.51 (s, IH). 7.08 (d. J =7.8 Hz, IH), 7.18 (s 
IH). 7.34 (t, J = 8.0 Hz. IH), 7.80 (s, IH), 7.88 (d. J = 8. 4 Hz. IH). 
7.99 (s, IH). 8.47 (s. IH). 9. 37 .(s. IH), 9.56 (br s, IH). 

^<oi\:^mi:'^0i^mi 3-2) t^mf£:^m'vmmt'^^ m («6*))««il 

it. 



6f: IH NMR (270 MHz, DMS0-d6) 'Sppm: 1.46 (t, J = 7.0 Hz, 3H), 1.48 (s, 
6H), 4.41 (q. J = 7.0 Hz. 2H), 7.35 (d, J =7.6 Hz. IH). 7.46 (s. IH), 
7.51 (t, J = 8.0 Hz. IH). 7.69 (d, J = 8. 1 Hz. IH). 7.76 (s, IH), 8.88 
(s, IH), 8.96 (s. IH). 11.19 (br s, IH). 

<^i&m 1 1 2 > 

ib^tj 6f tit^^ 4c ^m\^^mmm8 8 tmmf£:^mim^\ ^yT^y^-^ 

i^'tntc iHSLm 76%)„ C<D:byyVl^C^i^ (565 mg, 1. 05 tnmol) t^iiX^ykmit 
13 y !> A (299 mg, 5.33 nunol) <0 h/Vx>!g«|^B[ (21 ml) ^ SO'Ct? 1 
ilgST 1.51^ WSi^L fee ^^l-TKi^iPxig^^^^/PT'ttWL 

'bn5@{$:^:ji^'/-yW-7KJ;«3S^SL, {t^m Ibai (162 mg. 32%) ^ntc. 
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Ibal 



Ibai : IH NMR (270 MHz, DMS0-d6) d ppm: 1.40-1.50 (m, 9H), 2.56 (br. s, 
4H). 2.77 (br s, 4H). 3.72 (s. 2fl). 4,20 (s, IH). 4.21 (q, J = 7.0 Hz, 
2H), 7.17 (s, IH), 7.22 (d. J = 7, 8 Hz, IH), 7.40 (t, J =8.0 Hz, IH). 
7.92 (d, J = 8.1 Hz, IH), 8.07 (m, IH), 8.56 (s, IH) , , 8. 60 (s, IH) . 9.78 
(br s, IH). . 

<IIJfi*^l 1 3-1 1 7> 

h y 7 hflc 6f isiixm^(Dit^m 4 ^m\i\ m^m 1 1 2 i i^^/£:^^t- 

it-^m Ibaj -Iban ^Sr-^fifeLfc, it^^ffym'Mt f ^Wr- ^' ^I^TlCfa 

-To 

<ll«Sfifilll3> 



Ibaj : IH NMR (300 MHz, DMS0-d6) 6 ppm: 1.44, (s. 6H), 1.45 (t, J =7.1 Hz. 
3H), 2.71 (ffl. 4H). 3.65 (b, 4H), 4.21 (s. IH), 4.22. (q, J = 7. 1 Hz, 2H), 
7.18 (s, IH), 7.22 (d. IH). 7.40 (t. J = 8. 1 Hz, IH), 7.90 (d, IH). 8.07 
(s, IH). 8.57 (s, IH). 8.60 (s, IH), ,9.79 (s, IH). 




Ibaj 
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<mMmi 1 4> 




Ibak 



Ibak : IH NMR (270 MHz, DMS0-d6) fi ppm: 1.40 (t, J = 7.0 Hz, 3H). 1.53 
(s, 6H), 2.01 (s. 3H), 2.81 (br s, 4H), 3.55 (br s. 4H), 4.21 (d, J = 
7.0 Hz, 2H), 4.21 (s, J = 7. 0 Hz, IH), 7.19 (s, IH), 7.24 (d, J = 7.8 Hz, 
IH), 7.41 (t, J = 7.9 Hz, IH), 7.91 (d, J = 8.6 Hz, IH), 8.06 (s, IH), 
8.60 (s, IH), 8.67 (s, IH), 9.91 (br s, IH). 

<MMmi 1 5> 



Ibal : IH NMR (270 MHz, DMS0-d6) 5 ppm: 1.42 (t, J = 6. 8 Hz, 3H), 1.49 
(s, 6H), 1.52-1.90 (m, 6H), 2.11 (s, 3H), 2.37 (s, 3H), 2.77 (br d, J = 
11.1 Hz, 2H), 2.95 (s. IH), 4.21 (s, IH), 4.22 (q, 2H), 7.17 (s, IH), 
7.21 (d, J = 7. 8 Hz, IH), 7.40 (t, J = 8.0 Hz, IH). 7.91 (d, J = 8.4 Hz, 
IH), 8.07 (br s. IH), 8.56 (s. 2H), 9.78 (br s, IH). 

<MMmi 1 6> 




Ibal 
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Ml 




Ibam 



Ibam : IH NMR (300 MHz, DMS0-d6) 5 ppm: 1.52 (s, 6H), 1.52 (t, J = 7. 0 
Hz, 3H), 2.31 (s. 3H), 2.55 (br s, 4H), 2.87 (br s, 4H), 3.09 (s, IH), 
4.19 (q, J = 7.0 Hz, 2H), 7.15 (s, IH), 7.28 (d, IH), 7.28 (d, IH), 7.36 
(t, IH), 7.80 (d, IH), 7.91 (br s, IH), 7.96 (s, IH), 8.12 (s, IH), 8.66 
(s, IH). 

<mMmi 1 7> 



Iban : IH NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 9H), 2.15 (s, 6H), 
2.25-2.40 (m, 5H), 2.62 (t, J = 7. 2 Hz, 2H), 4.21 (s, IH), 4.22 (q, 2H), 

7.17 (s, IH), 7.22 (d, J = 7. 6 Hz, IH), 7.40 (t, J = 8. 0 Hz, IH), 7.92 

(d, J = 8.4 Hz, IH). 8.08 (s, IH), 8.56 (s, IH), 8.60 (s. IH), 9.79 (br 
s, IH). 

<MMMl 1 8-^ 1 3 0 > 
<II»J118> 




1ban 
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Icm: HX^ 57%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.33 (m, IH), 1.63 (m. 



7H), 2.00 (m, 2H), 2.21 (s. 3H), 2.44 (br s, 4H), 2.71 (br s. 4H). 3.10 
(s, 3H), 7.46 (t, J = 9.2 Hz. IH). 7.79 (m, IH) , 7.83(s, IH). 8.12 (dd. 
J = 2.7, 6. 8 Hz. IH). 8.39 (s. IH). 8.60 (s. IH). 10.06 (s. IH). 

<mMmi 1 9> 



Icn: JlX^ 62%; IH NMR (270MHz. DMS0-d6) 6 ppm: 1.44 (s, 6H), 2.30 (s, 
3H), 2.38 (s, 6H). 2.61(t. J = 6.3 Hz, 2H), 2.83 (t, J = 6. 3 Hz, 2H). 
2.99 (s. 3H). 7.45 (t, J = 9.2 Hz, IH), 7.77 (s, IH) , 7.79(m, IH), 8.11 
(dd, J = 2.7. 7.0 Hz, IH), 8.27 (s, IH), 8.54 (s, IH), 9.97 (s, IH). 

<mMm 1 2 0 > 



Ico: IR^ 41%; IH NMR (270MHz, DMS0-d6) 5 ppm: 1. 13 (t, J = 7.0 Hz, 6H), 
2.17 (s, 3H), 2.39 (br s, 4H), 2. 75 (br s, 4H), 3.08 (s, 3H), 3.52 (q, J 
= 7.0 Hz, 4H), 3.67 (m. 4H), 7.45 (t, J = 9. 2 Hz, IH). 7.78 (m, IH), 
7.82 (s, IH), 8.11 (dd, J = 2. 7, 7.0 Hz, IH). 8.40 (s, IH). 8.59 (s, IH), 
10.07 (s. IH). 
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<mmmi 2 1 > 




Icp: B6% ; IH NUR (270MHz. DMS0~d6) 5 ppm: 1.45 (s, 6H), 2.34 (s, 

3H). 2.71(t, J = 6.3 Hz, 2H), 3.12(s, 3H), 3.26 (s, 3H), 3.43 (t, J = 
5 6.3 Hz, 2H), 7.47 (t, J = 9. 1 Hz, IH), 7.81 (m, IH) , 7.84(s, IH), 8.13 
(dd, J = 2.6, 6.9 Hz, IH), 8.45 (s. IH), 8.62 (s, IH), 10.08 (s, IH). 



2 2 > 



Me. 




10 Icq: J|R^ 63%; IH NMR (270MHz, DMS0-d6) 8 ppm: 1.48 (s, 6H), 2.78 (br s, 
4H), 2.87 (s, 3H), 3.10 (s, 3H), 3.15 (br s, 4H), 7.46 (t, J = 9. 2 Hz, 
IH), 7.79 (m, IH) , 7.87(s. IH), 8.12 (dd, J = 2.4, 7.0 Hz, IH). 8.45 (s, 
IH), 8.61 (s, IH), 9.57 (br s, IH), 10.09 (s, IH). 



15 <^«12 3> 
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Icr: HZ^ 55%; IH NMR (270MHz, DMS0-d6) fippm: 0.93 (t, J = 7.3 Hz. 6H), 
1.74 (m. 4H). 2.19 (s, 3H), 2.41 (br s. 4H), 2.68(br s, 4H), 3.08 (s, 
3H). 7.45 (t. J = 9. 2 Hz, IH). 7.77 (n. IH) . 7.81(s. IH). 8.10 (dd, J = 
5 2.4, 7.0 Hz. IH). 8.37 (s. IH). 8.58 (s. IH), 10.04 (s, IH). 

<MMmi2A> 



10 Ics: 49%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.42 (m. 2H). 1.46 (s, 

6H). 1.89 (m, 2H). 2.37 (m. 2H). 2.97(m, 2H). 3.10 (s, 3H). 3.22(s, 3H), 

3.00-4.00 (m. IH). 7.46 (t, J = 9.2 Hz, IH). 7.79 (m. IH) . 7.83(s. IH). 

8.11 (dd. J = 2.7. 7.0 Hz. IH). 8.44 (s, IH). 8.61 (s. IH), 10.08 (s, 
IH). 



let: JtX^ 34%; IH NMR (270MHz, DMS0-d6) 6 ppm: 1.47 (s, 6H). 1.99 (s, 
3H). 2.61 (br s. 2H), 2.68 (br s. 2H), 3.09(s, 3H), 3.44 (br s. 4H). 
20 7.45 (t. J = 9. 2 Hz. IH). 7.78 (m. IH) . 7.84(s. IH). 8.11 (dd. J = 2. 7, 
7.0 Hz, IH). 8.44 (s. IH). 8.60 (s. IH). 10.08 (s. IH). 

114 




15 



<mMmi2 5> 




wo 02/066445 



Page 417 of 154 



WO 02/066445 



PCT/JP02/01575 



<nmmi 2 6> 




leu: JtJl^ 69%; IH NMR (270MHz, DMS0-d6) 5ppm: 1,06 (t, J = 7.0 Hz, 3H), 
5 1.47 (s, 6H). 2.50 (m. 2H). 2.75 (q, J = 7.0 Hz, 2H), 2.98 (t, J = 7.0 
Hz, 2H), 3.11 (s. 3H), 3.59(s. 3H), 7,47 (t, J = 9.2 Hz. IH). 7.80 (m, 
IH) . 7.83(s, IH). 8.13 (dd, J = 2. 7, 7.0 Hz. IH), 8.45 (s, IH). 8.62 (s, 
IH), 9.52 (br s, IH), 10.09 (s, IH), 

10 <mMmi 2 7 > 



lev: llX^ 53%; IH NMR (270MHz, DMS0-d6) 6ppm: 1,46 (s, 6H), 2.50 (br s, 
6H), 2.69 (br s, 4H), 3.11 (s. 3H), 3.23 (s. 3H), 3,43(in. 2H), 7.47 (t, 
J = 9.2 Hz, IH), 7.80 (m, IH) , 7.84(s, IH), 8.13 (dd, J = 2.4, 6.8 Hz. 
15 IH), 8.44 (s. IH), 8,62 (s, IH), 10,08 (s, IH). 

<mMmi 2 8> 




20 



115 



W&02/0e8445 



Page 118 of 154 



WO 02/066445 PCT/JP02/01575 




lew: JR^ 48« ; IH NMR (270MHz, DMS0-d6) 5 ppm: 1.47 (s, 6H), 2.50-2.58 
(m, 6H). 2.65-2.70 (m, 6H), 3.12 (s. 3H), 7.47 (t. J = 9. 2 Hz. IH), 7.81 
5 (m. IH) , 7.84(s, IH), 8.14 (dd, J = 2.7. 7.0 Hz, IH), 8.47 (s, IH), 
8.62 (s, IH), 9,59 (br s, 1H),10. 10 (s. IH). 



<mmm 1 2 9 > 




10 lex: JtX^ IB NMR (270MHz, DMS0-d6) 5 ppm: 1.48 (s, 6H), 1.74 (br s, 

4H), 2.76 (br s, 4H), 3.12(s, 3H), 7.47 (t, J = 9.2 Hz, IH), 7.79 (m, 
IH) , 7.84(s, IH). 8.13 (dd, J = 2.4. 7.0 Hz, IH), 8.45 (s, IH). 8,62 (s. 
IH). 10.09 (s. IH). 

15 <mMm 1 3 0 > 
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Icy: iRIp 42%; IH NMR {270MHz, DMS0-d6) 6 ppm: 1.48 (s, 6H). 2.36 (s, 
3H), 2.68 (t, J = 6.4 Hz, 2H), 2.82 (t, J = 6.4 Hz, 2H). 3.12 (s, 3H). 
7.47 (t. J = 9.0 Hz. IH). 7.81 (m, IH) . 7.88(s. IH). 8.13 (dd. J = 2.4, 
7.0 Hz, IH). 8.46 (s. IH). 8.62 (s. IH). 9.57 (s, IH). 10.09 (s. IH). 

S 

^M^7 N''-(3 - - y /V:^n 7 sl-jI^) - 6, - [3 - ;< ^/V 

- 3 - (4 - -?< ^/V - 1-- i?=i/V) - 1 - y5^ = /H-4. 7-dr-^-:/y l^'JT ^ > 

(2a') S:ffiV^^jfe0lJl ilS^Jfe^fe-Cfk^flft la'{JlSElfeUfc,,3|l^^'l«J«r3 H 
10 rmUV^ -fk-^l^ la' 0-9 ^S<t>DMF^'g-t^) Srftl-J|^^iS*a:bX#fc (jr 

^20%)c 

la' 

la': IH NMR (300MHz, DMS0-d6) 5 ppm: 1.48 (s. 6H). 1. 99 (s, 3H). 2.15 

(br s. 4H). 2.68 (br s. 4H). 5.88 (d. J =10.4 Hz, IH). 6.36 (d. J = 17. 1 

15 Hz, IH), 6.61 (dd, J =10.4. 17.1 Hz, 1H>, 7.46 (t, J = 9. 1 Hz. IH). 7.84 

(m. IH), 8.20 (dd, J = 2.5, 6.8 Hz. IH). 8.32 (s, IH), 8.61 (s, IH)-. 
8.67 (s. IH). 9.38 (s. IH). 9.99 (s, IH). 



20 



1 3 2 > 

V^•a'fifeUfc 4ao (JR^ 60%) t 7-y'u^-ff~{2-if 

4,,e-e^i-y])yiP7 5.y%:P^^\ ^1&9^3 tmW^lj^-^. 2ao iSXX^ lao 
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4ao 

4ao: IR^ 60?4; 'H NMR (270MHz. CDCI3) 6 ppm*. 1.60-1.71 (m, 2H). 1.87-1.93 
(m. 2H), 2.29 (s. 3H). 2.40 (s, IH). 2.49 (br s. 4H). 2.67 (br s. 4H), 
5 3.64-3.74 (m, 2H), 3.90-3.96 (m, 2H). 




2ao: J|X¥ MMtfyl 'H NMR (270MHz, DMSO-dg) 6 ppm: 1.53-1.65 On, 2H), 
2.04-2.12 (m, 2H), 2.15 (s, 3H). 2.37(br s, 4H), 2.64 (br s. 4H), 3.60 
10 (m, 2H), 3.88 (m, 2H), 5.53 (s, 2H). 7.41 (t, J = 9. 2 Hz, IH). 7.53(s, 
IH), 7.70 (s, IH), 7.81 (m, IH), 8.20 (dd, J =6.8, 2. 7 Hz. IH), 8.39 (s, 
IH), 9.64 (s. IH). 




lao: HSL^ 31%; 'H NMR (270MHz, DMSO-dg) 6 ppm: 1.55 (m, 2H), 2,01 (m, 2H), 

.5 2.15 (s, 3H), 2.36 (br s, 4H), 2.63 (br s, 4H), 3.61 (m, 2H), 3.84 (m, 

2H), 5.84 (d, J = 10.0 Hz, IH), 6.32 (d, J = 17. 0 Hz, IH), 6.55 (dd, J = 

17.0, 10.0 Hz, IH) , 7.46 (t, J = 9. 2 Hz, IH), 7.85 (ni, IH), 7.90 (s, 

IH). 8.20 (br d, J = 6. 8 Hz, IH), 8.64 (s, IH). 8.65 (s, IH), 9.96 (s, 
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IH), 10.00 (s, IH). 

2 5 eOltsm-C^bhltr^ V f^r % r'^ Iz 000 mg, 1. 46 mnol) 
O'^^ 'oni^ ^v^Wl (4.5 mL) Sr 0'C~5'C<c:?^ip^, M;7/^:tni^gg 
(TFA) (4.5 bL) ^SrSDxfc. ^r©*^ 1.5 B^^S^^^fc^v i^ffTJ^i^SrS 

mt^^^^'f'i^^-T-A^-awet. is^u, i wt-f-s^k^^^ lap- 

dTFA (50 mg) 




lap - nTFA : 'H NMR (270MHz. DMSO-dj) 6 ppm: 1.46 (s, 6H), 2.86 (br s. 
4H), 3.14 (br s, 4H). 5.87 <d, J = 10.0 Hz, IH), 6.34 (d, J = 17.0 Hz. 
IH), 6.58 (dd, J = 17.0, 10.0 Hz. IH) , 7.50 (t, J = 9. 2 Hz, IH). 7,77 
(m. IH), 7.92(s, IH), 8.11 (m, IH). 8.57 (br s. 2H). 8.75 (s, IH), 8.77 
(s, IH), 10.01 (s, IH), 10.53 (br s, IH). 

<%1^m \ 3 4> 

4- (4-/f^/U-l-t:''<7 v'^/l') -4-:t^y-gSa& (0.69g, 10.0 mmol), N-i^^ 
/1/7°d/nVV^V^T 5 >' (2.00g, 10. 0 mniol) . EDC (2. 88 g, 15. 0 mmol). h 
yct^^V'T^:^ (2.1 idL, 15.0 mmol) ©DMF^fS (30 mL) Sr^iai?-l!feS8# 
Lfco (40 mL) i:myL^^^t:'^i^ n U ;l ^ > (40 mL x 3 ) T?tt. 

ttitfc. ttwi$«:aW7k, t&^i^^Tkrm^. mmTmmL. at-^^^-^w- (4- 

>J ^yi'-l-b:°^9i^=''^) -4-::r^y-iV- (2-7'd t:°=.;W)-/f;>'^T ^ K (4aq) 
(^DMFgfiK (lO.OOg) 
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lacirlRJ^ 794: 'H NMR (300MHz. 354K, DMSO-de) 8 ppm: 2.18 (s. 3H), 2.27 (m. 
4H). 2.60(in, 4H). 3.02 (s. 3H). 3.44 (m, 4H), 4.48 (s, 2H), 5.80 (dd, J 
= 10.1, 1.5 Hz, IH), 6.33 (dd, J = 16.8. 1.5 Hz, IH). 6.60 (m. IH). 
7.38 (t, J = 9.2 Hz. IH), 7.82 (m, IH), 7.86 (s, 1H>, 8.12 (m. IH), 8.57 
(s, IH), 8.78 (s. IH). 9.55 (br s, IH). 9.82 (br s. IH) : 
LC-MS: m/z = 592 (IT +1). 

<IIIS0i|13 5> 

4- - 1 - f^y v?y*;v4?=3s^->i/~ ^Sf^ ^fc i-:f-^)V\;^y-yy(D^ 
b9J;:v^'3:5^/vr 5 ^^S-ffiV^^J^Ufc 4ar 97«) k 7-zfn^-N^{3-^u 

U^£:^>&t^n t 2ar (R = H) tmhfltZo Zil^y^i^T. i^i' u a / ^ 
-Q 1 ^M<r>i^ - tert - ^^/W i?:f3 J^t^^'>\^- Y (Boc^O) t 30 ^^ffiSJ??^* 
m^^lfelrvy ;5;y/l';!!7 7 A^' p-=? HCT*tSiL{k-g-ife 2ar (R = Boc: ii3?i|5l 
m 85%) ^mtCo w<^4t;-g-!Kl 2ar (R = Boc) ^mMM 3-2)<0;&i£X' lar'tC 
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4ar 



4ar: ISL^ 97%; 'H MMR (300MHz, CDCla) 5 ppm: 1.06 (t. J = 7.2 Hz, 6H), 
1.44 is, 9H). 1.44-1.69 (m, 2H), 1.80-2.00 (m, 2H), 2.32 (s. IH), 2.67 
(q, J = 7. 2 Hz, 4H). 2.96-3.19 (m, 2H)., 3.77-4.09 (m, 2H). 




2ar (R = Boc) : W 85%; 'H NMR (300MHz, CDCl,) 6 ppm: 1. 12 (t, J= 7. 1 Hz, 
6H), 1.47 . (s, 9H), 1.66-1.81 (m, 2H), 1. 91-2.11 (m, 2H), 2.78 (q, J = 
7.1 Hz, 4H), 3.07-3.27 (m, 2H), 3.83-4.09 (m, 2H), 4.47 (br s, 2H), 6.98 
(s, IH), 7.15 (t, J = 8. 7 Hz, IH), 7.24 (br s, IH), 7.54 (m, IH). 7.86 
10 (s. IH), 7. 93 (dd, J = 2. 5, 6. 4 Hz. IH), 8.58 (s, IH). 




Boc laf 



lar' : iRa^ 63%; 'H NMR (300MHz. CDCl,) 6 ppm: 1.04 (br t. 6H), 1.41 (s, 
9H), 1.52 On, 2H). 2.02 (br d, J = 12.3 Hz, 2H). 2.71 (br q, 4H), 3.12 
(m. 2H). 3.82 (br d. J = 10.0 Hz. 2H). 5.82 (d. J = 10. 2 Hz. IH). 6.31 
15 (d. J = 16.9 Hz, IH), 6.51 (dd. 10.2, 16.9 Hz. IH). 7.45 (t. J = 9. 1 Hz. 
IH), 7.84 (m. IH), 8.19 (dd. J = 2. 6, 6.8 Hz. IH), 8.61 (s, IH), 8.64 (s, 
IH). 9.98 (br s, 2H). 
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nTFA 



H lar 



lar • nTFA: HZ^ 7694 (n = 3 <t LX); 'H NMR (300MHz. DMSO-dJ Sppm: 1.29 
(br s. 6H). 2.03-2.24 (m. 2H). 3.05-3.65 (m, lOH), 5.90 (d, J= 10. 0 Hz. 
IH). 6.38 (d, J = 17.0 Hz, IH), 6.56 (dd, J = 10.0, 17. 0 Hz. IH). 7.49 
5 (t, J =9.1 Hz. IH). 7.80 (n. IH). 8.16 (dd, J = 2.3. 7.0 Hz, IH). 8.19 
(s, IH), 8.66-9.02 (a, 2H), 8.70 (s, IH). 8.74 (s. IH). .10.34 (s, 2H). 

<^lS|fiJl36> 

10 ^J^^tET. 7K?^~^m-T?Sf&$iirX#^ix5{b-8-ife 4cz t l--f^^-N*-{z- 
D 13-4- 0 7 31 ziyu) -4,6-^ :^yy ^v'T 5 >'Srffil/\ lliS0!l3 
fi:}S^-^\t^til3 l-{3-[6-T5/-4- (3-^Da-4-7<?V:^P7 3i=>'l^r^y) -7- 
dr-f :/ y =;l']-2->'"n \f — )V)~Ar}£^ ]} /l- > M a: ^ ;^ r 

(2cz) ^m^mm 73%), -fk-^ti 2cz irmmme e tmm£:ijm-v&fv^^n\i\ 
n^m^tLxntz. (H5i^57%). • . 



20 4cz: JRsp 78%: 'H NMR (SOOMHz, CDCl,) 5 ppm: 1.25 (t, J = 7. 1 Hz, 3H), 

1.65-1.87 (m, 2H). 1.87-2.06 (m. 2H). 2.02-2.37 (m. 4H), 2.86 (m. 2H), 

3.30 (d, J = 2.3 Hz, 2H), 4.13 (q, J = 7. 1 Hz. 2H). 
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2cz 

2cz: IR^73%.. 

Icz 

Icz: 'H NMR (SOOMHz, DMSO-dj) 6 ppm: 1.46-1.67 (m. 2H). 1.76-1.91 (m, 2H). 
2.16-2.39 (m, 3H), 2.80-2.94 (m. 2H), 3.08 (s, 3H). 3.75 (s. 2H). 7.46 
(t, J = 9.1 Hz. IH), 7.72-7.83 (m. IH), 7.85 (s, IH), 8.11 (br d, J = 
6. 9 Hz. IH). 8.35 (br s. IH). 8.58 (s. IH). 10.02 (br s, IH). . 



<ll3i1JiJl3 7> 




1caa 

Icaa: HX^. 10%; NMR (SOOMHz, CDCl,) 5 ppm: 2.38-2.41 (m. 4H), 2.89 

(t. J = 6.9 Hz. 2H) . 3.38 (t, J = 7. 2 Hz, 2H), 3.50 (s, 3H), 3.61-3.68 

(m, 4H), 4.44 (s, 2H). 7.20 (t, / = 9.0 Hz, IH), 7. 52-7. 56 . (m. 2H). 
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7,92-7.95 (m, 2H), 8.05 (s, IH), 8.07 (s. IH), 8.73 (s, IH). 
<llliS^BJl3 8> 

(4-^/V* V J ) -l-Zt^ r i< y K Sr^ffl] i:: J: *J las icfgfe Lfco 




10 las: JiK^ 17%: 'H NMR (300MHz, DMSO-(U h ppm: 1.47 (br s. 8H), L 72 

(br s. 6H), 2.11 (br s, 4H), 2.72 (br s, 6H), 7.45 (t. / = 9.0 Hz, IH), 

7.81-7.85 (m, 2H), 8.18 (d, J = 5. 1 Hz, IH), 8.58 (s, IH):, 8.61 (s, IH), 
9.62 (s, IH), 9.96 (s, IH). 

IS <«!ft^Jl %%^iO'J'n>yV^-r-^W^n(f>Wm> 
(1) EGFR5^P'»df^— ifpi^f^^ 

Oom k YM^±.u.%^%(n> A431 mm K-m.-k^trnw^m'^'m m. 

Linda J. Pike h<r>'f- n ^/yif^ — ■efSttfflS;6:3^jfe (Proceedings of the 
20 National Academy of Science of the U.S.A. , 1982, 79, 1433) iS: ^ b "C 

' A431 mi^i^shi^ikm (FBs) 1 o%^^tsyj^^y=^^^'<-^^^^^ 
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N-2-/W Ko^V3:f^;H^'<7i^y - N' - 2 - :^;^;VjJ>yi| (Hep 
e s) f^WB (pH 7. 4), 0. 2 5 Mfy^xi-T., 0. 1 mM EDT 

ASr-^tp^^'t'-ej^^e^^-bm, 3 0 0 0G-c5^>KiS'L>^^|ltt, 
flfSrioo. oooG-e3 05J-MjSi£>^>«t«rm^A4 3 ii)fflJtefilH^Sr#, ciit 

±15© A 4 3 imiikmmi^ (1 0~1 5 |i gK 3 0 mM He p e s i^® 
?S (pH 7. 7), 2 mM MnClj, 100 nU NajVO*, jSil/v? 
^f-yV:^/V*::Sri/K (DMSO) tC^fll tfcWEi^^SC©SJ«;Sl?K (Hi^fifi 1% 
DMSO) K:, 100 n gO)EGF%:M^t:M. ^0i&MT:^i^:i-Ty>'y J 
I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe) 50 ^g, Tx/W=y>'@S (y - 
^ P - ^llfeflt 3 7 KBqlr^tp) MjSAl 0 MMSriPx.Xg:jS5rli6Lfc. n 

5JStt*^'lCT3 05^WffV\ 10 mg/mL4=iL?tT/vy5yil:6MLi2 
0% h y ^ a aS^il2 5 /i LJnix.TSJSSr#Jh i^^'l'lr 3 0 ^MW^jcH 

0 0 0G'(*2^m^>b\^tz.%s ±mi:A 0 m Lf-i^>^y i^/L-CP 8 1 

wiiP>offl[;5*e, ^av/V:3s^-t-— ^PlW^tt, TI5©S:{::<t «9^*f3tL5. 
pJL^^(o/o)= 1 0 0- {(A-C) / (B-C)} X 1 0 0 
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ail 





ICjo nM 




■f n —11 

ICso nM 


la 


1.8 


lbs 


1. 1 


lb 


1.3 


Ibt 


5. 0. 


Ic 


3.9 


Ibu 


3.2 


Id 


3.5 


Ibv 


I'.S 


le 


2.4 


Ibw 


2.8 


If 


2.4 


Ibx 


3.4 


Ig 


4.4 


Iby 


>10 


Ih 


3.3 


Ibz 


2.2 


li 


3.7 


Lbaa 


2.8 


Ij 


3.2 


Ibab 


5.6 


Ik 


1.9 


Ibac 


1.2 


11 


1.8 


Ibad 


4.0 


Im 


1.9 


Ibae 


2,5 


In 


2.1 


Ibaf 


3.3 


lo 


4.6 


Ibag 


5. 1 


Ip 


<1 


Ibah 


2.6 


Iq 


2.6 


Ibai 


1.8 


Ir 


1.5 


Ibaj 


3.3 


Is 


2.9 


Ibak 


>10 


It 


2.6 


Ibal 


3. 2 / 


Iv 


<1 


Ibam 


3.3 


Ix 


<1 


Ibati 


2.6 


ly 


<1 


lea 


7.7 


laa 


1.7 


Icb 


<1 


lab 


2.1 


led 


2. 1 


Lac 


<1 


Ice 


<1 


lae 


<1 


leg 


2; 1 


Iba 


1. 1 


Ich 


2. 6 . 


Ibb 


1.3 


lei 


1. 9 


Ibc 


1.6 


Icj 


2. 7 


Ibd 


O A 


1 nir 
iCK 




Ibe . 


8.0 


lei 


6.7 


Ibf 


0. 82 


1cm 


5.2 


Ibg 


>10 


len 


2.9 


Ibh 


4.4 


Ico 


10.3 


Ibi 


1.0 


lep 


3. 1 


Ibj 


2,9 


Icq 


2. 1 


Ibk 


2.1 


Icr 


3.4 


Ibl 


2.2 


Ics 


5.3 
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^1 l(DO^^ 



Ibffl 


2.8 


let 


2.1 


Ibn 


3.5 


leu 


5.5 


Ibo 


2.2 


lev 


1.8 


Ibp 


2.1 


lew 


2.5 


Ibq 


3.8 


lex 


2.8 


Ibr 


5.7 


lap 


2.4 



(2) li-ER2^a'y:^^i—^^SiWF^ 
5 (^ffi) 

ffitt^lSLfc|(g^c-^r6B2-T??^ft«teifebfcNIH3T3-7«?;^ia^#ilfBflattc (Mit± 

mfmi-o ^(Dmm^^■t 10%FBS mm DMEM/F12 m^^m i&.T complete 
10 medium) tCj: !!? 37'C. 5JSC0,, 95« Air {JIT plastic dish 'PV^^mWLtc. 

complete medium iCjgSLfc A4 jjiBflSSrl 2 h\Z SxlOVwell 

confluent {C^ofeiNBJSS^ik^^lJi: i t>{3 2 ^Pb^ 37'C L fc„ 
Bmt: PBS -ClIHifcj^Lfc^ lysis buffer (60 mM Tris (pHS.B), 2% SDS, 
10% Glycerol, 5% beta-mereaptoethanol, 0. 001% bromophenol blue)(;i|?M 
15 SL, i^'^l^mmhlthOt: whole cell lysate i LT Western blot ifelZlffl 

Mfift 25 Mg ^(D whole cell lysate $r 7.5% SDS-d^ U T P yl-T 5 
^^IbtrA^ltfcm PyiiF m^m^LtCo Blocking Ufc:^, 0.1% Tween20 

20 incubate 2>CfC HRP ^fS^-^ I^;^ 2 JS^C^flCT^LS L^Co lKSr{l2^%:)t^|g 
■e^SL chemi luminescence Sr>'V^ y C C D ^ 7 -Cfti^ Lm^S^i*^{wEti 
Lfc, #f>itfcy :^iJ<t;i^i/-^-;i'S: Densitometer fcr^4<kL. -fb-a-^fe^i^ 
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s ^12 



Compounds 


X of control at 0.1 ik M 


X of control at 1 /i.M 


la 


85 


1 


If 


61 


31 


lap 


74 


24 


1» 


16 


5 


lac 


9 


3 



(3) in y\txo%^mmm.m'{^m 



^TOji!3T-fcS„ 10%FBS ^;bn RPMI1640 ^«&{Cjg^SLjtJteJiair9 6 l^rt/l^ 

5.000/iooM/iweii *trt?„ l^i^Jw^i^S:3 4&^Jt-ei o o m 

M*»e)0. 0 4 MM*T?8mSlw#f5Lfc^^l: 100/il/well St^tp. (S 

^©^2 5 iuM© Phenazine methosulfate ^i^^PLfc 1 mg/ml XTT 
(SIGMA th$J) Sr5 0;il/well JP^T * P> 4 I^F^ 3 7 tJ-^^^ L^3BBJIi& 

(4) in vivoSO^S^H 

Balb/c ilip?- K^!>;^ (Balb/cAJcl-nu ^^^X, ,B:*::?^r|fc. Al^^ 5 
M^) ©^SiS^TtwPB SjcSRiSUnit h3S^^5BJNBJ8a A431 & 5x106/10.0^ 
1 ^*tL. 7 0l&^SiaLT5^*l®«©jpJS«aKdS(5ff ibOnni.'' i/jJofcl^;§i 
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of c o n t r o 1 = mniiiimm(ofkmo^Mm^m^^-i) / 



^13 A431®|&ll*^-f^^^^* 





s s 

Cmg/kg] 




% of 
control 






9.40 


. 100 


{b-^!^ la 


0.3 


6. 47 


65. 1 


^b^ife la 


1 


4.93 


46.8 


Kc^m la 


3 


2. 70 


20.3 


^14 A431®«|{::*f-t"'5^il^g!i* 




« S 
[mg/kg] 




% of 
. control 






5.76 


100 


{\L^m If 


1 


5. 63 


97.2 


\t^m If 


10 


1.09 


1.8 


{t: -a- 

la • 2TsOH 


1 


2.95 


41.0 



(5) ^^MttftSfe 



{k-e-lfe la 43 i 1/ U (^^^ 2000-508667 ^tl^ii 2 4 IE« ft -a-ifel') © 

^iJSIES^^tt^r^iWi'afc*, ^XS'f^J^M TAIOO. TA98. TA2637 iSi 
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SrUffiL^:, ^'fb'&'feSrSO lA tov>xH 78. 1) -5000^ g/:^^- 

^©ffl*l5S■C7y hff^5!5S9ini x 0*#Ti3j:t;^*#T-C 37*0. 20 

3 p:s-fl5ltin«:BII&L<t**<'^. ^'^'^ ^ 'TA'W *5j:t;t TA2637 

j^N o'^vrfsl-ni*' 

* 

lA 

^ttJlPri, B3|c-cm®$tLfc#® 2 0 0 1-4 5 8 2 7iSJ:t;#112 0 0 1 - 
3 5 3 5 2 SSrSSit L-C*3!!)^i^b©f^^^i*59«B#K::^T^-&$i^5fc^>-C 
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(1) TIB-«£^ (I) 




( I ) 



~C5T/V=^r/l'SlcS-t-.). -NR'* R^" R ' "iS it^R » = W:^*T,€tL 

R^ R^©l/>Ttv;!i>->^tt, 

R^^sOjNH- (^Ccp^ R«Mi^/v*y /S■x*SSI$^^■CV^T1>J;v^Cl~c 

^T/v^ji^m^m-r.). (r^so^) ,n- (^ti', R»»ii^>'i'j}^y /STsm 

. COCHjCONH-. CHjSCHjCHaCONH-, NCCHaCONH-. 
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HN— • 

(^f. R'ttTK^i^^, ^-^o^ym^. ^/I'jhy/S, 4-C,'-C6T/V^/l' 

i-^/i.t>L<i4i; (c,~CsT/bdf,v) r^yS-efgg^^ttT 
^^Tt>^^^C,'>'Csr/^:^f/^S*«-^,) $r^L. 




c) R'»i:R9dS-^{;:/j:oTC=OSr^>?;f-d>, Xltd) R'tR^ifi-mic 
tt C , ~ C s r /w=^r /v-S L , 

yl'^^-^v^S, -N(Ri»)-(CO)u-(CR^'R*8) v-(CO) j FL > ^ (SCcf^, 

1 ~ 5 ©HI^SriE L, R^'tt. tK^J®^, t Kd ->s; >>r / T 5 V 
/cfc'L, ©ufcit^j ;lS|3^jz:o^^to-fii-g'jj:«vtt2~5©ll{S[=S:^L, © 
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(CH2)p 

\/ 

(CH2)q 



{^q', pfcJ:-0!qtt-?:tt^H3!&ittT2Xtt3«r^L, ZH-0-. -S(0) 



(2) Tia-^^ (I) 




(CH2)r 



(CH2)t 




( I ) 
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yi^S^itt C 1 - C s TJ^^j\^7./i't^=-/i'^i:Wtiro ) , XH: C i~ C s T ^'Vdf 
R^ R^©v^-ftv;5»-^fi, 

R"'SOjNH- R»^tt*;w*y yS-cS«i$HTV>TfcJ:v^c,-c 

sT/V^/p'Slr^'f-o). (R"'S02)2N- (iCtf. R"«:*>'l'2}xy /XT'gg^ 
^tT^TV^Xt J:V>Ci~C5T/V^;^S^^^-t-J, C i-CgTv'VndE-i/g^ CH,, 
COCHjCONH-, CH,S CHaCHjCONH-, NCCHaCONH-, 



(ittf, Xl4-C(0)-3lH:S0 2-Sr^L, R\ R ^fe J;t5R*li^tL.^^n3fi 




R^ R'<OS«?(^-:^;i^ 




{^t. R\ R'fl-Jrix-PixtaiLX, a) zK^i^i^, b) C,~C5Tyw='# 
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-N(R^«)-(CO) u-(CR^'Ri») v-(CO) j -R»« (SC'f', 
l^Tfe^V^Ci-CsT^l'^/^SSr^L, R'.', R^''f4^E:i^ieMiEUT. tK^ 
5©S|gcSr^L. R'"!!, tK^®^, t Kp^^v'S, ->ryS. T^VS. C. 

-CsT/i'a^i^S, */i'*y/£. 4-Ci~C5r;v^>fVfc''<7':;>'- 1 

/WXIt-:^ (Ci^CgT/W^^r/W T ^/Sr^-riS, ® u *3 iU^ j isp^tc 0 1:^ 
(CH2)q 

T/mt U<liCi~C5TyV=>drv^S-e@^$tlTV>Tt>J:V'!Ci~Csr/V# 

•-N^ V-{CH2)k— W 
(CH2)t 

wmt^nm^. tKoi^i^s, Ci-'Csr/V3 4->s, Ci-CsT/i/^y 
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5 xi^^a-^-tB-g-^o 



(3) TIB-«^5S: (I) 




( I ) 



•fj, -NR^" R*5 (^Et^, R^-'iSitJ'R^sj^^g.jT^^^^jjU^jt^^-^-jj^^jl^jy.^ 

15 /v;^?/'l'/»'SSr^L. 
R'ft. 




20 ,~C5T>'Udr/VIf^9i^>'~ .l -'r>'H>L< tti^ (C , - C s T7U:^;VD T 7 
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3(O^^^^U. R^^ R^='{l-ttt€Hl!tliLT7K3^J^^XttCt~C8T;l'^ 
-N(R^»)-(CO)u-(CR^'R^«) v-(CO) j - R»' (^4^. 

XV^Ttav^c^~C6T;^#/^SS:^t. R'\ R'«tt^:*L€h-3!&a:L-C. tK 
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